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It  was  the  original  intention  of  the  author  to  give,  in 
the  Key,  merely  a  series  of  brief  hints  upon  the  solutions 
of  the  more  difficult  problems.  He  was  led  to  modify  this 
plan  and  to  issue  the  work  in  its  present  form,  chiefly 
from  the  consideration  that  as  there  are  in  the  country 
many  young  persons  who,  from  various  causes,  are  unable 
to  avail  themselves  of  the  advice  and  assistance  of  a  teacher, 
it  would  be  a  great  boon  to  these  to  have  access  to  a  book  to 
which  they  might  refer  with  the  certainty  of  having  every 
doubt  removed  as  to  the  correctness  of  their  work  and 
methods  of  solution.  He  offers  the  work  to  his  fellow- 
teachers  with  the  hope  that  they  will  accord  it  the  same 
favourble  reception  that  they  have  so  kindly  given  to 
the  National  Arithmetic. 

Toronto,  May,  1861. 
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(1) 

(2) 

(3) 

(4) 

(5) 

d. 

£ 

£    a. 

£     8. 

£     3. 

23328 
4 

348 
20 

6960  s. 

38  10 
20 

770  s. 
12 

9240  d. 

58  13 
20 

1173  s. 
12 

58  13 
20 

93312  f. 

1173  s. 
12 

14076  d. 

14076  d. 
4 

56304  f. 


(6) 

0) 

(8) 

(9) 

£      3. 

d. 

£    s. 

d. 

cwt.  qrs,  lbs. 

cwt.  qrs.  lbs. 

69  13 

6^ 

63  0 

9 

16  2  16 

14  3  16 

20 

20 

4 

4 

1193  s. 

1260  s. 

66  qrs. 

59  qrs. 

12 

12 

25 

25 

14322  d. 

15129d. 

346 

311 

4 

132 

118 

67291  f. 


1666  lbs. 


1491  lbs. 


KEY. 


[Nat.  Arith. 


(10)      (11)     (12)  (13)  (14) 

lbs.  oz.  dwt.  grs.  lbs.  oz.  dwt.  grs.  yrs.  mile.  yrs.  d.  h.  m. 

3  5  12  16   Y  11  15  14  20  1  46  218  56 

12         12         365  8  365 


41  oz. 
20 

832  dwt. 
24 

3344 
1664 


95 

20 

1915  dwt. 
24 

•7674 
3830 


7300  dys.  8  fur. 
24    40 


29200 
14600 


320  per. 
5^ 


1 75200  hrs  1600 
160 


19984  grs.   45974  grs. 


1760  yds. 
3 

5280  ft. 


251 
276 
138 

16811  days. 
24 

67252 
33622 

403472  hrs. 
60 


(15) 

sq.  per. 
74 
30  i 


(16)  (17) 

I.  r.  per.  sq.  miles. 
46  3  12   767 

4       640 


(18)  (19) 

cub.  ft.  pks. 

767  767 

1728  2 


24208376  mm. 
(20) 


797 
2 


2220 


187  r. 
40 


30680       6136  1534  gals  1594  gals 
4602        1534     4       4 

5369   

2238^q.  yds.  7492  per.     490880sq.  a.  767         6136  qts.    6376  qts. 
30i  2 


224760 
1873 
226633  sq.  yds. 


1325376  cub.  in. 


12752  pts. 
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(1) 

f. 

4)32756 


(2) 

grs. 
24)23547 


(3) 

yds. 
5i)397024 
2  2 


12)8189d.  20)981  dwt.  3 grs.      • 

11)794048 

20)6823.  5d.     12)49  oz.  1  dwt.  3  grs.      • 

—  40)72186r.2hf-yd3.=lyd. 

£34  2s.  5d.  4lbs.  loz.  Idt.Sg.    8)  1804  fur.  26  r.  1  yd. 

"225m.4f.  26r.  1  y. 
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(4) 

sec. 
60)28635 


(5) 

lbs. 
25)1666 


(6) 

lbs. 
25)1491 


60)477  m.  15  sec.  4)66  qrs.  16  lbs.       4)59  qrs.  16  lbs. 

7hrs.  57  m.  15sec.  16  cwt.  2  q.  16  lbs.  14cwt.  3q.l61bs. 

(7)  (8)  (9)  (10) 

.grs.  oz.  cub.  in.  Fl.  e. 

24)115200       16)107520   1728)1674674  767 


20)4800  dwt. 

12)240  oz. 

20  lbs. 

(11) 

ft. 

3)183810 


6720  lbs. 


(12) 

cub.  in. 

1728)138297 


969  ft.  242  in.    

4)2301  qrs. 


575  yds.  Iqr. 


(13) 
cub.  ft. 
128)67893 


51)61270  yds. 
2)         2 


11)122540 


27)80  ft.  57  in.-  530  cord  53c.ft. 

2  c.  yds.  26 eft.  57c.  in. 


40)11140  per. 


8)278  fur.  20  per. 
3)34  m.  6  fur.  20  per. 
11  lea.  Im.  6  fur.  20pef. 

(14)  (15)  (16) 

sec.  qts.  ^  C.  ft. 

60)3561829  4)159?  '  8)1000 

60)59363  m.  49  sec.  2)399  gals.  1  qt.  125  cords 

24)989  h.  23  m.  49  s.      4)199  pks.  1  gal.  1  qt. 

7)41  d.  5  h.  23  m.  49  s.     49  bush.  3  pecks  1  gal.  1  qt. 

5  wks.  Q  days  5  hrs.  23  min.  49  sec. 
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(lY) 

(18) 

(19) 

seconds. 

sq.  links. 

grs. 

60)10000 

10000)'70000              20)11521 

60)166' 

40"                              1  sq. ch. 

3)576  scr.  1  gr. 

20 

46'  40" 

(20) 
sq   ft. 
9)26025 

8)192  dr.  Igr. 

12)24  oz.  1  gr. 

2  lbs.  1  gr. 

30i)2891  yds.  6  ft. 
4  )       4 

121)11564  quarter  yards. 

95  per.  69  quar.  yds, 

,  6  ft.  = 

40)95  per.  iTyds.  8  ft.  36  in. 

2  r.  15  sq.  p.  17  sq.  y.  8  sq.  ft.  36  sq.  in. 


Page   53. 

(1) 

£3X400  =  1200  cents. 
7s.  X   20  =    140 


Ud.=  5far.X5-J-12 
£Z  7s.  lid. 


2tV"  3id.=14far.X  54-12  = 


(2) 

£29X400  =$116-00 
18S.X   20=        3-60 
•05^ 


1342-iV  cts.         £29  18s.  3Jd.  =$119-65f 
(3) 


Hid.  =  45  far. X 5-7-12  =  18|  cts. 


(4) 

£69X400  =  $276-00 
15S.X20    = 
6d.=  24far.X5-i-12  = 


3-00 
10 


£69  15s.  6d.  =  $279-10 


(5) 

18s.  X  20  =  $3-60 
8Jd.=34far.x5-j-12=      -14^ 

18s.  8id.  =  $3-74^ 
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(6) 
£17X400  =  $68-00 
16s.  X  20=      3-20 
:23far.X5-rl2=        -091^ 


0) 

£87X400  =  $348-00 


(8) 
15s.X20=$3-00 
£17  16s.  5|d.  =  $7l-29-i\-  ll|d.=47far.X 5-^-12=     -19^^- 

15s.  lljd.=$3-19-i^ 


(9) 
£16X400  =$64-00 
6S.X20    =       1-20 
2d.  =  8far.X5-J-12    =        -03^ 


(10) 
£2X400  =  $8-00 
93.x  20    =    1-80 
lld.=44  far.  X  5-7-12=      -18^ 


£16  6s.  2d.  =  $65-231 


£2  9s.  lid.  =  $9'98i 


(25) 
36=12X3 
$169-78 
12 


2037-36 
3 


Page  90. 
(26)  (27)  (28) 

121  =  11X11     144  =  12X12    648  =  12X9X6 


796342-3 
11 

8759765-3 
11 


$33460 
12 

401520 
12 


735 
12 

8820 
9 


$6112-08 

96357418-3 

$4818240 

79380 
6 

476280 

(29) 

18=6X3 

£   s.  d. 

3  7  6 

6 

(30) 
22  =  11  X2 

£  s.  d. 
5  14  6i 
11 

62  19  11^ 
2 

(31) 
810  =  10  X9  X  9 
£  s.  d. 
3  4  7 
10 

(32) 

54  =  9  X  6 

cwt.  qrs.  lbs.  oz. 

11   3  14   7 

9 

20  5  0 
3 

32  5  10 
9 

107   0   4  15 
6 

60  15  0 

125  19  11 

290  12  6 
9 

642   1   4  10 

2615  13  6 

10 
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(33) 
49  =  t  X  1 
bush.  pks.  gal.  qt.  pt. 
26      3       1       1       1 

7 

(34) 
63  =  9  X  t 
yds.  qrs.  na.  in. 
2       2      2      2 
9 

(35) 
288=  12  X  12  X  2 
dys.  hrs.  min.  sec. 
5     11     33     11 
12 

188   1   1   2   1    24   0   2   0 

1  1 


1319   0   1   1   1   168 


68 

18 

38 

12 
12 

825 

1 

38 

24 
2 

1650  15  16  48 


(40)  (41) 

83  =  3  +  10  X  8  999  =  10  X  10  X  10  ^  1 

£  s.  d.       £  s.  d.  £      s.  d. 

12  2  4  X  3  =  36  "7  0  963  0  Of 

10  10 


121  3  4  X  8  =  969  6  8 


1005  13  8 


9630 

0 

10 

96300 

6 

3 

10 

963003 
963 

2 
0 

6 
OJ 

(42) 

3178— 8+10X7+10Xl( 
£     s.    d. 
3     6     5iX8= 
10 

)Xl+10xl< 
£    s. 
26  11 

232  10 

332     3 

9965  12 

)X10X 

d. 
6 

n 

9 
6 

962040     2     5i 

(43) 
3           678=8+10X7+10X10X6 

bush.  pk.  gal.           bush.  pk.  gal. 
16     3     1X8=     135     0     0 

10 

33     4     4^X7= 
10 

168     3     0X7=  1181     1     0 
10 

332     3     9   Xl= 
10 

1687     2     0X6=10125     0     0 

11441     1     0 

3321  U     6  X3= 

10556  18 

4i 
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(44) 
24T  =  '?-|-10X  4+10x10X2 
m.  fur.  rds.  yds.                m.  fur.  rds. 
23     6     33     4  XV=    166     1     36 
10 

yds. 
Oi 

238     4     17     1^X4=   954     1     29 
10 

Oi 

!385     4     12     4  X2  =  4'771     0     25 

21 

5892  2  10  3J 

(45) 
721  =  1+10X2+10X10X  7 
S.  deg.  min.  sec.       S.  deg.  min.  sec. 
3  16  30  45X1=   3  16  30  45 
10 


35  15 


355 


30X2 
10 


71   0  15 


1  15   0X7  =  2485   8  45 


2559  25  30  45 


(52) 

7071 

556 

42426 
35355 
35355 

3931476 


(53) 

15607 
3094 

62428 
140463 
468210 

48288058 


(54) 
39948123 
6007 

279636861 
23968873800 

239968374861 


(55) 

2778588 
9867 

19450116 
16671528 
22228704 
25007292 

27416327796 


(61) 

3-2517 

•023 

97551 
65034 


(62) 
64-001 
340 

2560040 
192003 


■0747891    21760-340 


(63) 
482000 
-37 

3374000 
1446000 

178340-00 


(64) 
3782-4 

•00917 

264768 
37824 
340416 

34-684608 


(65) 

87-96 
220 

175920 
17592 

19351-20 


12 
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(66) 

(67) 

(68) 

(69) 

216  =  6X6X6 

$61135-37 

255226 

176=11X8X2 

$83469 
6 

229 

143 

203736 
11 

55021833 

765678 

12227074 
12227074 

1020904 
255226 

500814 

2241096 
8 

$13999999-73 

36497318 

3004884 

17928768 

6 

2 

$18029304 

35857536 

(70) 


(71) 


(72) 


(73) 


116700 

3721           297: 

=  11  X  9  X  3 

35  =  7  X  5 

235 

73 

32000 

9344000 

583500 

11163 
26047 

11 
352000 

7 

350100 

65408000 

233400 

271633 

9 

5 

27424500 

3168000 
3 

327040000 

9504000 

(74) 

(75) 

749: 

=9+10X4+10X10x7 

999998=1000000—2 

lbs.    oz.  ' 

drs. 

scr.  gr.              lbs. 

oz.  drs.  scrs 

.grs. 

123    4 

7 

2   17X9=  1110 

8     7     1 

13 

1698732 

10 

7     6     0 

0 

1000000 

1234    1 

7 

1   10X4=  4936 

1698732000000 

10 

3     5     0 

0 

3397464 

12341     7 

3 

0     0X7=86391 

1698728602536 

92438 

8     2     1 

13 
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(T6)  (11) 
640  =  10  X  8  X  8  89 

bush.pk.gal.qt.pt.  '1^ 

123     1     1     1     1 


10 


1234 

0 

1 

3 

0 

8 

9873 

3 

0 

0 

0 
8 

26Y 
623 


$64-97 


7a990     0     0     0     0 

(78)  (79) 

1143=3-1-10x4+10X10X1+10X10X10X1  1634-5789 

yds.  qrs.  na.  in.              yds.  qrs.  na.  in.  635000 

7     3     2     1X3=      23     2     3     01 

^Q  81728945000 

49037367 

79  0  0  1  X  4=  316  0  1  H  98074734 
10 


1037957601-5 


790  1  0  1  X  1  =  790  1  0  1 
10 


7902  3  0  1X1  =  7902  3  0  1 


9032  3  2  0 


(80) 
$968-49  $3292-866 

3-4  3-7 


387396  23050062 

290547  9878598 


$3292-866  $12183-6042 

$12183-6042 
3292-866 
968-49 


$16444-9603 


14 
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Page 

110. 

(18) 

(19) 

6423)'798965(1241|^g 

£    s.    d. 

6423 

' 

• 

12)176  14    6 

15666 

14  14    6^ 

12846 

28205 

25692 

2513 

(20) 

(21) 

741)56789(76^! 

7894)6785158(85941^1 

5187 

63152 

4919 

46995 

4446 

39470 

473 

75258 
71046 

4212 


(22)  (23) 

£      s.  d.  £  s.  d. 
317)4728  16  2(14  18  4^^!^  429)$97896-64($228-19|i^ 
317 

(24) 
6)970763 


1558 

1268 

290 

20 

5816 
317 

•  2646 

2536 

110 

12 

1322 

1268 

54 


858 

—       (26) 

1209  47600)977076(20^4^^ 


16l793-8333-f 


(25) 
9)71234 


858 


3516 
3432 


84-6 
42-9 


95200 
25076 


7914f 


41-74 
38-61 

313 
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(27)  (29) 

9712)7867674(810^^^ 
lbs.     oz.  drs.  scr.  grs.  lbs.  oz.  drs.  scr.  grs.  77696 

498)7289     6     4     2  13(14     7     5     0  12m 


498 

9807 

9712 

2309 

1992 

(28) 

954 

£      s. 

d.s. 

d. 

317 

487)157  16 

7(6 

H'-'-m 

12 

20 

(30) 

m.  fur.  rds.  m.  fur.  rds. 

3810 

3156 

37)422     3 

38(11     3     14 

3486 

2922 

407 

' 

324 

234 

15 

8 

12 

8 

2596 

2815 

123 

' 

2490 

2435 

111 

106 

380 

12 

3 

4 

40 

320 

1520 

518 

20 

1461 

37 

6413 

59 

148 

6976 

148 

437 

Page 

112. 

(32) 

(33) 

(34) 

(35) 

25=5X5 

42=7X6 

96=12X8 

24=12X2 
je    s.    d. 

5)3766 

7)26406 
6)3772... 

2 

12)25431 
8)2119...   3 

12)24  17     6 

5)753...   1 

2)2     1     5J 

150...   3 

628... 

4 

264...    7 

1     0     8| 

3X5+1=16 

4XH2= 

30 

7x12+3=87 

150U 

628i§ 

26411 

16 
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(36) 

(37) 

(38) 

49  =  7  X  7 

£    s.     d. 

7)740  13     4 

7)105  16     2i...l 

56  =;  8  X  7 

£      8.      d. 

8)547  12     4 

7)68     9     Oi 

9  15     63. , 

••0^ 

35=7  X  5 
7)6789436 

5)969919... 3 

15     2     3h..-,\ 

193983. . .4 

4x7+3—31 

193983f^ 

(39) 

(40) 

147  =  7  X  7  X  3 
7)753293 

lbs. 

81  =  9  X  9 
oz.  dwt.  grs. 

7)107613...    2 


3)15373. 


5124...    1 

1x7x7+2x7+2  =  65 

5124-]\^ 


9)1798 


11     9 


9)199     10       1     6... 3 


22       2       9     0...6 
6  X  9  +  3  =  57 
lbs.  2  oz.  9  dwt.  Off  grs. 


(43) 


d. 


s.     d. 


491     12     Qi  )   8968     13     7^ 


20 


9832 
12 


20 

179373 
12 


(44) 

m.  fur.  rds.       m.    fur.rds. 
17     5     27)1027     1     6 
8  8 


141 
40 


8217 
40 


117984 

4 

) 

2152483 
4 

5667 

) 

328686     (  58 
28335 

471937 

8609934  (18i|^a|| 
471937 

45336 
45336 

3890564 
3775496 

1^5068 


Pages  112-115.] 


KEY. 


17 


(45) 

£       s.     d.  £       s. 

57     0     1\   )     171     1 
20  20 


1140 
12 

13687 
4 

54750      ) 


3421 
12 


41062 
4 


d. 

lOi 


164250  (3 
164250 


dwt.  grs. 
5     9) 

24 

129 


(46) 

lbs.     oz.  dwt.  grs. 
9       9       3     12 
12 


117 

20 

2343 

24 

9384 

4686 

129)56244(436 
516 
464 
387 

T74 
774 


(47) 
a.     r.  per,        a.      r.  per. 
91     0     6    )    2366     3     36 
4  4 


(56) 
47-655  -^  4-5  = 
45)476-55(10-59 
45 


364         9467 
40          40 

14566   )    378716  (26 
29132 

87396 
87396 

(57) 
756-98  -^  76-73612  = 
7673612)75698000  (9-864  + 
69062508 

6635492-0 
6138889-6 

496602-40 
460416-72 

36185-680 
30694-448 

26-5 
22-5 


4-05 
4-05 


(58) 
47-5782975 -^  26-175  =: 
26175)47578-2975(1-8177 
26175 


21403-2 
20940-0 

463-29 
261-75 


5491-232 


201-547 
183-225 

18-3225 
18-3225 


18  KEY.  [Nat.  Arits. 

(59)  (60) 

1  -r  ■7-6345  =  75-347  -^  0-3829  = 

76345)  10000-0(0-1309+  3829)753470(196-7798  + 
7634-5  3829 

•    37057  (61) 

2365-50-  34461 

2290-35  •0002v-000000008= 

25960 

75-1500  22974  8)200000 

68-7105  ,  2986-0  

2680-3  25000 

305-70 
268-03 
37-670 
34-461 
3-2090 
3-0632 


-1458 


(61) 

Page  116. 

(62) 

95)$3300000($34736-8421 

126)$3860000($30634-9206 

285 

(63) 

dys. 

378 

28800)95270400(3308 

450 

86400 

800 

380 

756             » 



88704 

— . 

700 

86400 

440 

665 

378 

— _ 

230400 

- 

350 

230400 

620 

285 

504 

— . 

days. 

650 

365i)3308 

116-0 

570 

4           4 

days. 

113-4 

yrs. 

80-0 

1461)13282(9 

20^ 

2-60 

76-0 

13149 

2-52 

4-00 

4)83 

-800 

3-80 

— 

•756 

20i 

•200 

•044 

•190 

(64) 

35781628)$1145012096($32 

•100 

107344884 

•095 

71663256 

•005 

7X563256 

Pages  115-117.] 
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(65) 

2T4t52n)$3764112127($13'7 
27475271 


(66) 
9).$972 

$108 


(67) 

108)$972($9 
972 


101658502  (70) 

82425813       (69)  l728)1000(-578oz. 

792)340480(429HI  oz.  864-0 

192326897  3168  

136-00 

2368  120-96 

1584         -      (72)  


192326897 
(68) 
294)$8526($29 


588 


2646 
2646 


(71) 
m.  fur. 
33     2 
8 

266 
40 

10640 
5i 

53200 
5320 


1155)58520(50^x^^V 
5775 


19)4750(2501bs.  15-040 

7840  38                     13-824 

7128        —  

95                     1-216 

712  95 

(74) 
bush.  pk.  gal.  qt.  pt.  bush.  pk.  gal.  qt.  pt. 
297)729    1111(21     1    2    liV 
594 

135 
4 

541 
297 


770 
50^i^=:50§. 

(73) 
978*6344-96-34762  = 
9634762)97863400(10-157 
9634762 


1515780-0 
963476*2 

552303-80 
481738-10 

70565-700 
67443-334 

3122*366 


244 
2 

489 
297 

192 


769 
594 

175 
2 

351 
297 


54        i^aV=A. 


20 


KEY. 


[Nat.  Abith. 


(15) 


lbs. 

oz, 

.dr 

.   cwt. 

qr. 

lbs. 

oz. 

dr. 

9 

7 

8 

)  179 

3 

4 

16 

0 

16 

4 

m. 

far. 

(76) 
rds.    m. 

151 

719 

93 

4 

7 

25000 

16 

25 

8 

8 

914 

3599 

748 

200000 

151 

1438 

40 

40 

2424 


17979 
16 

107890 
17979 

287680 
16 

1726080 
287680 

2424)4602880 (1898|f§ 
2424 

21788 
19392 

23968 
21816 


djs.  hrs. 


29927  29927)8000000(267  7if|H 
59854 


201460 
179562 

218980 
209489 

9491 
24 

37964 
18982 

227784 
209489 

18295 


21520 
19392 

2128         HM-tff. 


Page  118. 
(3) 


DCCIX,  MVCCCLXXVI,  MXCMXCIX,  LXXXVMIV, 
MMMCMXLVMMDXCVI. 


Pages  llT,  118.]  KEY.  21 

(4)  (5) 

72=8  X  9  '^  1'7='7+10X1 

lbs.  oz.  s.  d.  £   s.     d. 

Y49  10  4     71 X '7=1  12     6i 

8  10 


5997     0  £2     6     5^X1=2     6     5^ 

9  

'  3  18  Hi 


53973     0 


(6) 

3IS()285000000q 


dys.  hrs. 


24)95000000(3958333  8 
72 

—  yrs. 

230    365^)3958333(10837 
216     4       4 


140  1461)15833332 

120  1461 

200-  12233 

192  11688 

80      5453 
72      4383 

80  10702 

72  10227 


80  4)475  quarter  days. 

72  days.  hrs. 

—  1181=118     18 

8  rem.         Add  8 


119      2 
10837  yrs.  119  days,  2  hrs. 

0)  (8) 

£729X400                   =$2916-00  $10000 

170X20                        =         3-40  9876-23 

6id.=25  far.  X  5-7-12=  lO-^^  

$123-77 


$2919-50t^ 
B 


22  KEY.  [Nat.  Arith. 

(10)  (11) 

in.  $729-43 

12)*796432T  16 -TO 

916'81 


12)663693-11)  9987-17 

>  119  in.  429-00 

55307-  9)  129-19 

9)55307  ft.  119  in.  

$12268-30 


30i)  6145  yds.  2  ft.  119  in. 
4  4 


121)24580  203  p.  4iy.  =  203p.  4yds.  2  ft.  36  in. 

11)24580  Add  2  ft.  119  in. 


11)2234-6^  40)203 p.  4yd8.  5ft.  11  in. 

>l7qr.  yds.  

203-1)  4)5  fur.  3  p.  4  yds.  5  ft.  11  in. 

Im.  lf.3p.4yds.5ft.  llin. 


(12) 

429=9+10  X  2+10  X  10  X  4 
wks.  dys.  hrs.  min.         wks.  dys.  hrs.  min. 
6        4        3       17X9=     59       2       5       33 
10 


65       6        8       50X2=  131       5     17       40 
10 


659        0      16       20X4=2636       2     17       20 


2827       3     16       33 


wks. 
52)2827(54  yrs.  19  wks.  3  dys.  16  hrs.  33  min. 
260 

227 
208 

19  wks. 


Pages  118, 

119.] 

(15) 

tons. 

KEY. 

23 

(16) 
$136 

324 

$136X4 

=544- 

-95=449 

20 

1902 

cwt. 

qr.  lbs. 

13 

2   14    6480 

2487 

4 

4 

— 



$9237- 

-$2487: 

=$6750 

54 

25920 

25 

25 

3'ds. 
3 

(17) 
qrs,  na.  yds.qrs.na. 
1     2  )  39     2     3 

284 

129600 

108 

51840 

4 

4 

1364 

)  648000(475 

13 

158 

5456      475f^hds. 

4 

4 

(14) 

— 



^8-96 

10240 

54 

)     635(lia 

•00042 

9548 
6920 

54 

15792 

95 

31584 

6820 

54 

•0331632 

100 

41 

k 


(18) 


5  732 

197  674 

156  

97  58 
199 


(19) 

a,  r.  per. 
96  3  17 

4 


(20) 


(21) 

lbs.  oz.  dwt.  grs. 
12)36   8  14   16 


387  20  $312 

40  75   275 

674    15497)$7764-0($0'501  83  $  37 

7748-5      

275 

15-500 
15-497 


J   0  14 

(22) 
a.  r.  per. 

6  3  12 

7  2  0 
9  0  13 
5  2  36 

29  0  21 


13^ 


24 


KEY. 


[Nat.  Aeith  . 


(23) 


(24) 


(25) 


5                     lbs. 
7                       5 
9                       3 

oz. 
9 

2 
6 
8 

dwt. 

8 

16 

17 

19 

grs. 
0 

16    lUd.= 
0 
22 

£972X400: 

llS.X    20: 

=45far.X5-rl2 

(28) 

cwt.  qr.  ] 
6      2 
5      3 
8      0 
3      1 

=$3888-00 
=         2-20 
=           -18^ 

21)294(14          ^ 
91 

$3890-381 

15 

84 

84 
(26) 

lbs.  oz.  drs.  sc 
179    3      3 
12 

2151  oz. 
8 

17211  drs. 
3 

4      1 

)T.  grs. 
1     14 

14 

(27) 

56 
25 

280 

112 

1400 
2 

2800  sq 
6 

16800 

$ 
139468 
98579 

lbs. 
11 
16 
7 
17 

Ibc 

24      0 
.  ft.  in  roof. 

(30) 

$ 
370129 
238047 

1=2401 
•15 

12005 

51634  scr. 
20 

1032694  grs. 

(29) 

29 
57 

203 

2401 

$360-15 

145 

1653 
•15 

$238047 

$132082 

8266 
1653 

$247-95 


Pages  119,  120.] 


KEY. 


25 


£  s. 


20 


199 
12 


2399 
84 


(31) 
d.  £ 

594 
20 

33896 
12 


s.     d. 


U=ll 


(32) 

£19X400    =$76-00 
19s.  X   20    =     3-80 
ll|d=4'7far.  X5-M2=      -19/2 

$T9-99-i3^ 


9659 
19192 


201579 


406752 
84 

1627030 
3254016 

)34167190(169'49 
201579 


(33) 
cwt.  qr.  lbs.     cwt.  qr.  lbs. 


0     0 
0     1 


8     0 


lbs. 

3     3  24=399 


■15 


1400929 
1209474 


1914550 
1814211 


1995 
399 


$59-85 


100339-0 
80631-6 

19707-40 
18142-11 

1565-29 


I 


(34) 

cwt.  qr.  lbs. 

2     0     17 

3     2     15 

2     1     20 

(36) 

5     3     17 

43-2-^76-8437= 

lbs. 

768437)432000-0(0-562 

14    0     19=1419 

384218-5 

•37i 

47781-50 

9933 

46106-22 

4257 

709i 

1675-280 

1536-874 

$532-12i 


138-406 


26 


KEY. 


(3V) 

123-4-f--000000066= 

123400000000-f66 
6)123400000000 


11)20566666666-666 


1869696969-69 


[Nat.  Arith. 

(38) 

$63-29 

$2T89-2Y 

17 

10T5-93 

44303 

$1713-34 

6329 

$1075-93 


(39) 

£29X400     =$116-00 
6s.X   20     =       1-20 
ll|d.=47far.X  5-5-12=        -191^ 


ll7-39iV 


(40) 

2076)491544(236^1 
4152 

7634 
6228 

14064 
12456 

1608 


$278-43 

417-16 

11-27 

2110-40 
723-15 
117-39t^ 


173)  3657-80-1^ 
12  12 


2076)43893-67(21-1433 
4152 

2373 
2076 

297-6 
207-6 

90-00 
83-04 

6-960 
6-228 

•7320 
•6228 


1092 
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KEY. 
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Page  127. 


(3) 

(4) 

(5) 

(6) 

2)11368 

2)2934 

3)1011 

2)1000 

2)5684 

3)1467 

337 

2)500 

2)2842 

3)489 

3X337 

2)250 

•7)1421 

163 

5)125 

7)203 

2X3«X163 

5)25 

29 

5 

3X7^X29 

2^x53 

0) 

(8) 

(9) 

(10) 

2)1024 

2)32320 

7)707 

2)1118 

2)512 

2)16160 

101 

13)559 

2)256 

2)8080 

7x101 

43 

2)128 

2)4040 

2X13X43 

2)64 

2)20^0 

2)32 

2)1010 

2)16 

5)505 

2)8 

101 

2)4 

26X5X101 

2 

210 

Page  : 

128. 

(3) 

100=2^ 

=  X52 

1., 

.2. .4 

1. 

.5. .25 

1.. 2.. 4.. 5.. 10.. 20.. 25.. 50.. 100 


iVXiX. 

(4) 

1. 
1. 

.3. 
.2 

.9. 

.27. 

.81 

810= 

=3^X2X5 

1. 
1. 

.3. 
.5 

.9. 

.27. 

.81. 

.2. 

.6. .18. 

.54. 

.162 

[Nat.  Abith. 


1.. 3..  9..  27.. 81..  2.. 6..  18..  54..  162..  5..  15..  45..  135.. 405.. 
10. .30. .90. .270. .810  = 

1..  2..  3..  5..  6.. 9..  10..  15..  18..  27..  30..  45..  54.  .81..90.. 135.. 
162. .270. .405. .810. 

(5) 

920=23x5x23. 
1..2..4..8 
1..5 

1.. 2. .4. .8. .5. .10. .20. .40 
1..23 

1. .  2.  .4.  .8. .  5. .  10..20..40..23..46..92..184..115..230..460..920  = 
1..2..4..5..8..10..20..23..40..46..92..115..184..230..460..920. 

(6) 

25000=5SX^^ 
1.. 5. .25. .125. .625. .3125 
1..2..4..8 

1..5..25..125..625..3125..2..10..50..250..1250..6250..4..20..100.. 

500..  2500..  12500..  8.. 40..  200..  1000..  5000..  25000  = 
1.  .2.  .4.  .5.  .8. .  10..  20..25..40..50..100..125..200..250..500..625.. 
1000. . 1250. .2500. .3125. .5000. .6250. . 12500. .25000. 


Page  128. 

(2)  (3) 

88200=23x32x52x72  3500=22x53x7 

3-4-1=4  2-fl=3 

2+1=3  3+1=4 

2+1=3  1+1=2 

2+1=3  3X4X2=24 
4X3X2X3=108 
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KEY. 

21 

(4) 

(5) 

6336=26X32X11                         ! 

824=23x103 

6+1=7 

3+1=4 

2+1=3 

1+1=2 

1+1=2 

4X2=8 

7X3X2=42 

(6) 

a) 

49000=23x5^x72                    81000=23x34x5' 

3+1=4 

3+1=4 

3+1=4 

4+1=5 

2+1=3 

3+1=4 

4X4X3=48 

4X5X4=80 

(8) 

(9) 

75600=2^X33x5 

^xl 

256000=2i"X5« 

4+1=5 

10+1=11 

3+1=4 

2+1=  3 

2+1=3 

11X3=33 

1+1=2 

5X4X3X2=120 

Page  129. 

(2) 

(3) 

(4) 

21=       7X3 

21=  3X       7 

26=  2X        13 

18=2X3X3 

77=11  X       7 

52=  2X2X13 

27=3X3X3 

42=  2X3X7 

91=  7x        13 

36=4X3X3 

35=  5X       7 

143=11  X        13 

3  is  common  to  all.     7  is  common  to  all.     13  is  common  to  all 

(5) 

82=41X2 

118=59X2 

146=73X2 

' 

2 

is  common  to  all. 

30 


KEY. 


[Nat.  Arith. 


(2) 


Page  130. 


(3) 


(4) 


296)407(1         308(506(1 

74)84(1 

296             308 

74 

111)296(2         198)308(1 

10)74(7 

222             198 

70 

74)111(1         110)198(1 

4)10(2 

74 

110 

8 

37)74(2 

88)110(1 

2)4 

74 

88 

— 

G.  C.  M.  =  37. 

__ 

2 

22)88(4 

G.C.M.= 

88 

G.  C.  M.  = 

22. 

(5) 

(6) 

1825)2555(1 

556)672(1 

1825 

556 

730)1825(2 

116)556(4 

1460 

464 

365)730(2 

92)116(1 

730 

92 

G.  CM.  =  365 

24)92(3 

72 

20)24(1 
20 

4)20 


G.  CM.  =  4. 
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(9) 
110)140(1 
110 


30)110(3 
90 


20)30(1 
20 

10)680        10)20 


Page  131. 

(10) 
1326)3094(2 
2652 

442)1326(3 
1326 

Also  4420  is  divisible  by  442  ; 
therefore  it  is  their  G.  C.  M. 


Therefore  10  is  their  G.  G 

(11) 
468)922(1 
468 

454)468(1 
454 

14)454(32 
42 

34 

28 


.  M. 


(12) 


204)1190(5 
1020 


34)1445(4 
136 


170)204(1 
170 


34)170(5 
170 

17)2006(118 
17 


85 
68 

17)34(2 
34 


6)14(2 
12 

2)6 


375  is' not  divisible  by  2, 
and  therefore  their  G.  C.  M.  is  1, 


30 
17 

136 

136 
G.  C.  M.=17. 


Page  132. 

(15) 

56=23  X  7 

84=2-^X3x7 

140=2^x5x7 

168=2^X3X7 

The  greatest  factors  which  are  common  are  2^^  and  7 

therefore  the  G.  C.  M.=22  x  7=28. 


32  KEY.  [Nat.  Abith. 

(16) 
241920=28x33x5x7 
380160=2^X33X5X11  ~ 

69120=29X33X5 
103680=28X3*X5 
The  greatest  factors  which  are  common  are  2*,  33  and  5 
therefore  the  G.  C.  M.=28x33x 5=34560. 

(17) 
10800=2*X33x52 
28040=23x5x701 
2160=2^x33x5 
The  greatest  factors  which  are  common  are  23  and  5  ; 
therefore  the  G.  C.  M.=23x5=40. 

Page  133. 


(2) 

(3) 

(4) 

6=2X3 

1=1 

6=2X3 

7=7 

2=2 

9=32 

42=2X3X7 

3—3 

12=2^x3 

9=32 

4=2  « 

15=3X5 

10=2X5 

5=5 

18=2X3* 

630=2X3^X5X7 

6=2X3 

21=3X7 

7=7 

30=2X3X5 

2X3^x5x7=630. 

8=23 

9=32 

22X32X5X7=1 

3^X23 

X5X  7=2520. 

(5) 

(6) 

670=2X5X67 

8=2-5 

100=22x52 

10=2X5 

335=5X67 

18=2X32 

25=52 

27=33 
36=2^X3* 

2^X5^X67=6700. 

44=2^^X11 
396=22x3-^X11 

2^ 

»X33x5Xll=11880. 
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(9)  (10)  (11) 

2)12. .10. .24  2)14. .21. .3. .2. .63   2)18. . 12. .39. .216. .234 


2)  6..   5. .12   3)  7. .21. .3. .1. .63   2)  9..    6. .39. . 108. .117 


3)  3..   5..   6   7)  7..    7..1..1..21   3)  9..    3. .39..   54. .117 


1..   5. 


1..    1..1..1..    3  .3)  3..    1..13..    18..   39 


1X2X3X5X2=120  2X3x7x3=126    13)  1..    1..13..      6..    13 


(12) 

2)8. .18. .15. .20. .70 


1..   1..    1..     6..     1 
2X2X3X3X13X6=2808 

(13) 
2)24.. 16.. 18.. 20 


2)4.. 

9. .15. 

.10. .35 

3)2.. 

9. .15. 

.    5. .35 

5)2. 

3..   5. 

.   5. .35 

2. 

3..   1. 

.   1..    7 

2)12. 

8. 

9. 

.10 

2)  6.. 

4. 

9. 

.   5 

3)  3. 

2. 

9. 

.   5 

1. 

2. 

.   3. 

.   5 

2X2X3X5X2X3X7=2520.      2X2X2X3X2X3X5=720. 


(14) 
2)60. .50. .144. .35. .18 


(15) 
2)27. .54. .81. .14. .63 


2)30. .25.. 

72. 

.35.. 

9 

3)15. .25.. 

36. 

.35.. 

9 

3)  5. .25.. 

12. 

.35.. 

3 

5)  5. .25.. 

4. 

.35.. 

1 

1..   5.. 

4. 

.   7.. 

1 

3)27. .27. 

.81. 

7. 

.63 

3)  9..    9. 

.27. 

7. 

.21 

3^  3..   3. 

q 

•7 

7 

7)  1..    1. 

.   3. 

7. 

.   7 

1..    1. 

.   3. 

1. 

.   1 

2X2X3X3X5X5X4X7=25200.     2X3x3X3x7x3=1134. 


(19) 

300l!^QIS|..200..1^(S)..$IS|..t^..l25 
10|  %  k 

300X10=3000. 


165 
21 
12 


(20) 

20..60..1^..1$^..210..63..27 
4..  4  U..%1..  9 

165X21X12=41580. 


34 

KEY. 

[Nat.  Aeith. 

(21) 

1 

144 

1^..132..1J^^..60. 

.96.. 1728 

M 

12 

11                  5 

%     n 

W 

55 

11                 ^ 

144X12X55=95040. 

Page  138. 

(3) 

(4)                        (5) 

(6) 

12)592835 

5)3700               11)10000 

6)1000000 

12)49402.. e 

5)740..  0             11)909..  1 

6)166666.. 4 

12)4116..^ 

5)148.. 0               11)82..  7 

6)27777.. 4 

12)343.. 0 

5)29.. 3 

7. .5 

6)4629.. 3 

1 

— 

12)28.. 7 

5)5.. 4 

7571. 

^       6)771. .3 

2. .4 

1..0 

6)128. .3 

2470^g. 

104300. 

6)21. .2 

3. .3 
33233344. 

0) 

(8) 

(9) 

(10) 

8)10000 

12)12345654321 

9)10000 

2)300 

8)1250.. 0 

12)1028804526.. 9 

9)1111. .1 

2)150.. 0 

8)156. .2 

12)85733710.-6 

9)123.. 4 

2)75.. 0 

8)19.. 4 

12)7144475.. i    . 

9)13.. 6 

2)37.. 1 

2. .3 

12)595372.. e 

1..4 

2)18.. 1 

23420. 

12)49614.. 4 

14641. 

2)9.. 0 

12)41 34.. 6 

2)4..  1 

12)344.. 6 

2)2. .0 

12)28.. 8 

1..0 

2. .4 

100101100 

248664e^69. 

Pages  136-140.] 
(14) 

IX 

8)37704 


7)444 


KEY. 
(15) 

V 

7)4321 


35 


(16) 

IV 

9)1212201 


8)4311. 

.5 

7)32.. 5 

7)313. .5 

9)23121.. 0 

8)480. 

.1 

2. .3 
235. 

7)21. .6 

9)1101. .0 

8)54. 

.4 

1..4 

9)21. .0 



1465. 

— 

6. 

.1 

1..0 

61415 

• 

10000. 

(19) 

(20) 

(21) 

(22) 

IV 

III 

IX 

VI 

20212331 

101202220 

1522365 

33233344 

4 

3 

9 

6 

8 

3 

14 

21 

4 

3 

9 

6 

34 

10 

128 

128 

4 

3 

9 

6 

137 

32 

1154 

771 

4 

3 

9 

6 

550 

•■ 

96 

10389 

4629 

4 

3 

9 

6 

2203 

290 

93507 

27777 

4 

3 

9 

6 

8815 

872 

841568 

166666 

4 

3 

6 

35261 


2618 
3 


1000000 


7854 


36 


KEY. 

[Nat.  Arith. 

(24) 

IX 

IX 

IX 

3)132713 

12)132713 

8)132713 

3)40834.. 0 

12)10207.. 9 

8)14757.. 1 

3)13271..  1 

12)682.. i 

8)1652.. 0 

3)4083.. 1 

12)51. .8 

8)184.. 6 

— 

_^_ 

3)1327. .0 

3..t 

8)21. .5 

— 

3)408..  I 

2. .3 

3)132.. 2 

3)40.. 2 

3)13. .0 

3)4.. 0 

1..1 

IX 

Ill 

XII 

VIII 

132713  = 

11002210110 

=       3^8/9 

=      235601 

9 

3 

12 

8 

12 

4 

332 

46 

19 

9 

3 

3 

12 

8 

110 

12 

997 

560 

157 

9 

3 

3 

12 

8 

997 

36 

2991 

6730. 

1262 

9 

3 

3 

12 

8 

!974 

110 

8974 

80  769  den. 

10096 

9 

3 

3 

8 

» 769  denary. 

332 

26923 
3 

80769  denary. 

80769  denary. 

t 


age  141.J 

KEY. 

3 

(25) 

XII 

XII 

XII 

XII 

9)/2i290 

6)^2/290 

4)/2/290 

2)/2/290 

9)117978. 

0 

6)185856.. 0 

4)268683. 

.0 

2)515146.. 0 

9)1624^ 

.2 

6)34e4e..O 

4)78180. 

.3 

2)268683.. 0 

9)2032. 

.4 

6)69/9.. 5 

4)le050. 

.0 

2)134341..! 

9)284. 

.2 

6)1179. .3 

4)5913. 

.0 

2)78180.. 1 

9)37. 

.1 

6)233.. 3 

4)1533. 

.3 

2)3/0 /0..0 

4. 

.7 

6)46.-3 

4)439. 

.3 

2)le050..0 

6)9.. 0 

4)10e. 

.] 

2)e626..0 

1..3 

4)32. 

.3 

2)5913.. 0 

4)9. 

.2 

2)2/67..  1 

2. 

.1 

2)1533.. 1 

2)877.. 1 

2)439.. 1 

2)21/. .1 

2)10«..0 

2)65.. 1 

2)32.. 1 

2)17.. 0 

2)9.. 1 

2)4.. 1 

2)2. .0 

(Continued 

on  next  page.) 
C 

l-.O 

37 


38 


KEY. 

(25  continued.) 


[Nat.  Arith. 


<2«90  =  4712420  =  180333500=21231330030=  1001101101111100001100 

2  J 


12 

9 

6 

4 

122 

43 

9 

9 

12 

9 

6 

4 

1474 

388 

54 

38 

12 

9 

6 

4 

17690 

3494 

327 

155 

12 

9 

6 

4 

212289 

31450 

1965 

621 

12 

9 

6 

4 

2547468  283052 

11793 

2487 

9 

6 

4 

2547468 

70763 

9951 

6 

4 

424578 

39804 

6 

4 

2547468 

159216 

4 

636867 

4 

2547468  den.     1243 


2 

1243    1 

2 

2 

4 

2487 

2 

2 

9 

4975 

2 

2 

19 

9951 

2 

2 

38 

19902 

2 

2 

— 

77 

39804 

2 

2 

155 

79608 

2 

2 

310 

159216 

2 

2 

621 

318433 

2 

2 

L243 

636867 

2 

1273734 

2 

2547468  den 

Pages  141-143.] 

KEY. 

Page 

142. 

(31) 

(32) 

(33) 

(34) 

VI 

XII 

III 

VIII 

252 

62;e)32e75721(62^e 

201210 

57264 

252 

3 

1556 

102221 

675 

544 

161e7 

21212 

354604 

2224 

1059^ 

513354 

544 

58192 

434070 

122024 

52512 

51117344 

58801 

58801 

(35) 

( 

(36) 

(37) 

(38) 

11 

VII 

VII 

XII 

101 

2143)142613(50-5254 

65432 

7/348 

1001 

14111 

43210 

5e6/4 

1111 
1011 
1000 

1503-0 
141M 

1444 
65001 
54321 

1/864 

1111 

10101 

61-60 
43-16 

326041 

1010100 

15-410 

14-111 

1-2660 

1-1635 

(39) 

•1022 

(40) 

XII 

II 

3At1 

100101)1010100001( 

IOOIOtoWo^ 

6666 

100101 

18536 

101000 

18536 

100101 

18536 
18536 

111 

K36C296 

3Si 


40 

KEY. 

[Nat.  Abith. 

4  ft, 
9 

,    7' 
7 

(45) 

Qff       10"' 
11            11 

« 

Page  146. 

(46) 
19  ft.  10' 
11         2 

3" 

7 

2 
41 

4 
8 
8 

4 
2 
4 
1 

2. 
11 
11 

6 

11///, 

3 
10 

q/////      9////// 

2 

11 
3         3 

218         4 

6 
8 
9 

11'"    9"" 
6 

222         8 

0 

5       9 

44 

9 

1 

8 

0 

5         2 

9"  Y" 

7 

3 

11'"" 

(47) 

91  in 
9'    9" 

5     7 

(48] 

L.  = 
4/// 

) 

9'  9" 

5 

2 

7 

4 

3 

'      Q///////      g////////     0///// 

10         0 
4 

//// 

5 

. ..     ^     n 

3 

8 
9 

3""  0'"" 
3 

5 

10 

4 

11 

8          8 

4     6 

8 

6 

(49) 
7  ft.  4'    11'' 

1 

2 

9'" 

10"" 

1 

2 

9 

10 

22 

2 

9 

23       6       9     7       10 

(51)  (53) 

15  ft.  (52)  10  ft. 

12'  XII  5 

45-6  — 

t'3  60  sq.ft. 

1146  c'rds.c.ft. 

3870  128)350(2       94 

/  256 

398-46  

11       8     0"=  2  94  cub.ft. 

ll|cub.ft.=Ilcub.ft.  1152cub.in. cub.ft. 

774-90=1096  9' 

XII 

774=1096  com.  scale. 


2 

6 

15 

17 

6 

8 

Pages  146-149.]  KEY.  41 

(54)  (56) 

4  ft.  (55)  25  ft.  =300  in. 

5i  XII  20  "  =240  " 

—  4-78  2  ft.  6in.=  30  " 

20  9-6 

1  8 

—  23^0  4 

21  sq.  ft.  3590  — 

70  32                          300 

38-0^  2                          240 

128)1470(ll§i  cords  2-g  —                     

128 64=8X8  72000 

34492  30 

190  7418  


128                             cub.ft.  8)2160000 

■  f8-652=128  6'  5''  1'"  

62                         ^8  duoden.  =  128  den.  8)270000 

i%=ti.  

33750 


Page  149. 

(1) 
£93X400  =$372-00      £276X400  =$1104-00 

14s. X20  =       2-80       19s. X20  =         3-80 

7^d.=30f.x5H-12  =         "12^     10^d.=42  f.X5-rl2=  -171 

£93  14s.  7^d.  =$374-921    £276  19s.  lOJd.      =$1107-97^ 

£275X400  =$110000  $729-18 

43.X20  =  -80  710-50 

ll|d.=47f.X5-fl2=  -19^^-  166-78 


£275  4s.  lUd.       =$1100-99t7^-  1107-97^ 

497-81 


374-92i 
.107-97^ 
497-81 
1100-99-iV 

$4688- 16f£ 


^2) 

576=6+10x74-10X10X5 
m.  fur.  per.  yds.  ft.  in.  m.  fur.  per.  yds.  ft.  in . 

47  6     17     4     2     7x6=     286  6     27     1     2     0 
10 


478  0     18     4     1  10X7=  3346  3     11     4     2     4 
10 


4780  4     28     2     0     4X5=23902  7     21     4     3     2 
27536  1     21     0     1     6 


42 


KEY. 


[Nat.  Aeith. 


243000=23 

X3i^X53 

3+1= 
5+1= 
3+1= 

=4 
=6 
=4 

4X6X4: 

=96 

(4) 

V 

viir 

(5) 
79-342+-00006378= 

1)4234434 

5) 713427           6378) 7934200000(1243994-98275 

8)241110. .4 

5)133721.-2 

15562 

8) 13423.. 1 

5)22303.. 2 
5)3532..! 

12756 

8) 1024.. 1 

28060 
25512 

8)32. .3 

5)570. .2 

25480 

2..1 

5)113.. 1 
5)17. .0 

19134 

63460 
57402 

3..0 

60580 

VIII 

V 

30012122 

57402 

•713427 

31780 

213114 

4234434 

25512 

500313 


20222133 


6268-0 
5740-2 


527-80 
510-24 

17-560 
12-756 

4-8040 
4-4646 

•33940 
•31890 


•02050 


Page  149.J 


KEY. 


43 


0) 

!^.7.9.11.1^.1H.5^IS1.21.:^5^.^it.2Si.l?<5!.33.:?^.^l5.^^.>t^.^2^.)^^.HS(.|^^. 
t.S^.ll.  ^.  5|       %l.n.  ^.  X.  ^.^?.  t.  5^       5^1.11.  5^.  15.  5. 

i^ii      1^         n.  11       ^         11.  :?.  2,  5. 

40X21X33X10=277200. 


(9) 

9999993000=10000000000—7000. 
64276-3427x10000000000=642763427000000 
64276-3427x7000         =  449934398-9 


642762977065601-1 


(10) 


IX 

IX 

5)78263 

11)78263 

5)15230. 

.3 

11)6430.. 3 

5)2760. 

.0* 

11)526. ,6 

5)511. 

.4 

11)43. .0 

5)102. 

.0 

3. .6 

5)17. 

.3 

3. 

.1 

IX 

V 

XI 

7) 78263         = 

r 

7)3130403 

=         7)36063 

7)11160. .3 

7)214200. 

.3                 7)5640. 

.3 

7)1407. .5 

7)13220. 

.5                   7)884. 

.5 

7)177. .3 

7)1101. 

.3                   7)128. 

.3 

7)23. .4 

7)41. 

.4                     7)U. 

.4 

3..0 

3. 

.0                          3. 

.0 

44 

KEY. 

[Nat.  Arith. 

(12) 

(13) 

£672X400            =$2688-00 

891)243000(272 

7s.X20                  = 

1-40 

1782 

7d.=28,f.x5-f-12= 

•111 

6480 

£672  7s.  7d.         =$2689-51?j 

6237 

(13  continued.) 

2430 
1782 

81)37800(466 

324 

648)891(1 

648 

540 

486 

243)648(2 

486 

54)81(1 



54 

27); 

35100                 J62)243(l 

— 

162 

27)54(2 

1300 

54 

81)162(2 

Therefore  G.  C.  M.  = 

27. 

162 

(19) 


£    s.  d.  2)276000 

178  16    4|       6  ft.  2'    r'  9'"  W" 

97  15  111  2)138000  13  11   11   11       7 
693  19  111 


216  11    9^  2)69000  3  7 

678  14    7J 5  8  5      2 

19713  111  2)34500           5  8  5  2      0 

117    6    5 5     8  5  2  0      2 

91    1    \%  2)17250  80  10  5  7  10 


»/////  ty/fOr/ 


2272    0    3i 


3)8625  87 
5)2875 

5)575 

5)115 

23 
2''X3X53X23 


1     1 


0    10       8      10 


10' 


10 


ges  149,  150.] 

KEY. 

(20) 

(21) 

(22) 

XII 

IV 

VIII 

7l3/96)7;e9-047(-011436 
7l3^96 

3333333 
4 

15 
4 

63 

4 

255 
4 

1023 
4 

4095 
4 

10000 
8  . 

9lt'2t1 
113-t96 

8 
8 

266-4110 
245-3720 

64 
8 

21-05300 
19-3^846 

512 
8 

3-862760 
3-67e490 

4096 

•U3290 

45 


16383 


(23) 

74002702  -^  144  =  513907  ft.  94  in. 
512907  ft.  -r  9  =  57100  yards  7  ft. 
57100  yds.  —  30i  =  1887  per.  18i  yds. 

1887  per.  18  yds.  2  ft.  36  in. 

Add  7  ft.  94  in. 


40)1887  per.  19  yds.  0  ft.  130  in. 
4)47  r.  7  per.  19  yds.  0  ft.  130  in. 
11  a.  3  r.  7  per.  19  yds.  p  ft.  130  in. 
(24) 


1728 

65 

3 


1728X65X3=336960. 


46  KEY.  [Nat.  Arith. 

(25) 
6  children  will  have  6  children's  shares 

4  women  will  have  4X2=8         "  " 

3  men  will  have  3x5x2=30         "  '• 

3  men  4  w'n  &  Gchi'n  will  have  44  children's  sha. 
44)$7894-16 


ll)$1973-54 


$l79-41-i3-  =  child's  share. 
$l'79'41-i\X  2=$  358-82-ifii-=woman's  share. 
$358-82-ii^,-X  5=$l'79412-/i-=man's  share. 


(26) 

(27) 

11 

II 
11111111 

II 
.   1000000000 

yds.  qrs. 
7  1 

na.  in.  yds.  qrs.  na.  in. 
1  1  )  729  3  3  1 

2 

2 

4 

4 

3 

2 

29 

2919 

2 

2 

4 

4 

_ 

_ 

7 

4 

117 

11679 

2 

2 

2i 

2i 

15 

8 

235 

23359 

2 

2 

29i 

29195 

31 

16 

264i 

262785 

2 

J 

4 

4 

63 

32 

1057   ) 

1051l5(99T^oVf 

2 

2 

9513 

127 

64 

9985 

2 

2 

9513 

255 

128 

472 

2 

2 

.._- 

— ■— 

511 

256 

2 

2 

1023  512 
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KEY. 


47 


(28) 

(29) 

(30) 

762-4978 

723426 

Ibs.oz.  drs.  scr. 

63-423 

938-9126141 

129     0     0     0 

63     4     7     2 

22874934 

722487-0873859 

15249956 

65     7     0     1 

30499912 

22874934 

45749868 

48359-8979694 

(31) 

1064=23X7X19. 

1..2..4. 
1..7 


1..2..4. 
1..19 


,8. .7. .14. .28. .56 


1-.2..4..8..7..14.. 
1.. 2. .4. .7. .8. .14 


30  ft.    6  in. 

20.  ft.  11  in. 

2  ft.    7  in. 


28..56..19..38..76..152..133..266..532..1064=: 
..19..28..38..56..76..133..152..266..532..1064 

(32) 

=  366  in.  366 

=  251  in.  251 

=    31  in.  

366 

1830 

732 


31)91866(2963^ 
62 


298 
279 

196 
186 

106 
93 


2963H-r36=82T55^-yds, 


13 


48  KEY.  [Nat.  Arita. 

Page  158. 
(30) 
2X7X9X5X18  5x5x9X5x18  8x5x7x5x18 


2     5    8    3    5 

5'T>¥>  5?  sr 


5X7X9X5X18  5x7x9x5x18  5x7x9X5x18 
3X5X7X9X18  5X5X7X9X   5     11340  21250  25200  17010  7875 


5X7X9X5X18  5x7x9x5x18     2835o'2835o'2835o'2835o'28350 


(31) 
8X13X1412X11X14    5x11X13      1456  1848   715 


12    _5. 


11X13X14 'llXl3Xl4  11X13X14      2002'2002'2002 


(32) 
6X11X13X7X2     4X    7x13x7X2 


6       4       _5_    4 

Tj  Tn  135  7  J 


_5_     4     JL 


7x11X13x7x2     7X11X13X7X2 
5X    7X11X7X2     4X    7x11X13x2     ix    7x11X13X7 


7X11X13X7X2'  7X11X13X    7x2*  7xllXl3x    7x2 
12012  5096  5390  8008  7007 


14014  '      14014  '      14014  '       14014  '      14014 


(33) 
6X7X13     4X11X13     8XllX    7      546     572     616 
*"^"^      11X7X13  llx   7X13  llX    7X13     lOOl' lOOl' 1001 


(34) 
5X7X5X11       4X6X5X11       4X6x7x11 

A      4      4       _2_      — . ^ 

'^''"         6X7X5X11  '    6X7X5X11  '    6X7X5X11 
2X6X7X   5         1925     1320     1848      420 


6X7X5X11         2310*  2310*   2310*  2310 


Pages  158,  159.]  KEY.  -  49 

(35) 
lX3X5xt     2X2X5X'7     3X2X3Xt 


12  3         2 


2X3X5X7' 2X3X5X7' 2X3X5x7 
2X2X3X5  105       140       126        60 


2X3X5X7  210'     21o'     21o'     210 


Page  159. 

(38) 

4    a  A   a   .7. 

5>   8>   b)    4)    iS' 

The  least  common  multiple  of  5,  8,  6,  4,  15  is  120. 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^|^-  =  24  ; 
for  the  second  i|"-  =  15  ;  for  the  third  ^l^  =  20 ;  for  the  fourtn 
ip=30  ;  for  the  fifth  ^5^  =  3. 

Multiplying  by  these  numbers,  we  obtain  -^%%,  -j^/o,  -j^aS-,  -^^2^0, 
and  -i\%-. 

(39) 

-ti.    2     i    ±B     19 
llJ    3)   Tj    77?   33- 

The  least  common  multiple  of  11,  3,  7,  77  and  33  is  231. 

The  multiplier  for  both  terms  of  the  first  fraction  is  2,5^1  =  21 ; 
for  the  second,  ^^i^  =  77  ;  for  the  third,  ^f '-  =  33  ;  for  the  fourth, 
Vr^  =  3  ;  and  for  the  fifth,  ^.^^^  =  7. 

Multiplying  by  these  numbers,  we  obtain  ^-^f,  i^^-^,  |f?,  2%\) 

and  y?. 

(40) 

h  h  h  h  h  1%,  -\h  l„  ih 

The  least  common  multiple  of  2,  3,  5,  6,  8,  10,  15,  16  and  80 
is  240. 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^^^  = 
120  ;  for  the  second,  U^-  =  80  ;  for  the  third,  ^^-  =  48  ;  for  the 
fourth,  24 a  =  40  J  for  the  fifth,  2-|'i  =  30;  for  the  sixth,  '\^S-  = 
24  ;  for  the  seventh,  Vo"  =  16  ;  for  the  eigth,  ^^^o  =  15  ;  and  for 
the  ninth,  2/^  =  3- 

Multiplying  by  these  numbers,  we  obtain  ^|§,  ^^£,  ^^^,  |£8, 
iU,  iaM§,.mandiU. 
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(41) 

5j  Tih  2T>  3o>  45>  ei)' 

The  least  common  multiple  of  5,  10,  25,  30,  45,  and  60  is  900. 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^^  =  180  ; 
for  the  second,  9,ap  _  90  ;  for  the  third,  ^.^  =  36  ;  for  the  fourth, 
iyia=  30  ;  for  the  fifth,  %%^  r=  20  ;  and  for  the  sixth,  s^af  =  15. 

Multiplying  by  these  numbers,  we  obtain  f^^,  §g^,  l^,  fgg, 

540    ar\A  5-1^ 
yoo>  <*^"^  yoo* 


(42) 

The  least  common  multiple  of  20,  30,  40,  and  50  is  600. 

The  multiplier  for  both  terms  of  the  first  fraction  is  Hi\?  =  30  ; 
for  the  second,  ^3^?-=  20;  for  the  third,  ^4^^  =  15  ;  and  for  the 
fourth,  £5^0^=12. 

Multiplying  by  these  numbers,  we  obtain  |H)  i^%}  ioo  and  ^0^0. 

(43) 

^,  i,  h  h  h  n,  ii,  H. 

The  least  common  multiple  of  2,  3,  4,  6,  8,  12,  16,  and  24  is 
48. 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^^  z=  24  ; 
for  the  second,  ^3^=  16 ;  for  the  third,  \^=  12  ;  for  the  fourth, 
^&  =  8;  for  the  fifth,  ^8^  =  6;  for  the  sixth,  tf  =  4;  for  the 
seventh,  f  |  =  3  ;  and  for  the  eighth,  ^f  =  2. 

Multiplying  by  these  numbers,  we  obtain  ff,  ||,  ^f,  |^,  |^, 
^4f,  ih  and  ih 

(44) 

h  \h  'h,  ^,  -3^-,  u. 

The  least  common  multiple  of  1,  12,  15,  27,  35  and  40  is  7560. 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^^^  = 
108  ;  for  the  second,  ^^^=630  ;  for  the  third,  ^ff«^=  504  ;  for 
the  fourth,  ^^^  =  280  ;  for  the  fifth,  7f  p  =  216  ;  for  the  sixth, 
ifi.s.Q.  — 189. 

Multiplying  by  these  numbers,  we  obtain  ^^^,  m^,  f§g§, 

mh  ^Uh  and  mi 
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(45) 

^r*,  I,  h  H,  A,  U,  h  If. 

The  least  common  multiple  of  15,  8,  3,  12,  11,  20,  7,  and  35 
is  9240. 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^f|^  = 
616  ;  for  the  second,  ^\^^  =  1155  ;  for  the  third,  ^2^^^  =  3080  ; 
for  the  fourth,  ^f^'i  =  no';  for  the  fifth,  ^f|i^  =  840  ;  for  the 
sixth,  ^l^a  =  462  ;  for  the  seventh,  S-^^^Q  =  1320  ;  for  the  eighth, 
3|ifl-=264. 

Multiplying  by  these  numbers,  we  obtain  ff  |^,  |M^»  V2W1 

m%  mh  f  Ht,  un,  and  m^. 


Mffof-A-of^f  = 


Page  160. 

(47) 

4X3X  6X35          2520 

7X5X11X72        27720 

(48) 

2X4X6X81X25        97200 

=  iV 

of  I  of  f  of  -jVo  of  ii  = 

3X9X7X100X24       453600 


(49) 
U  of   A-  of  II    = 


t  of  ^  of  A  of  i?     = 


21X6xn 

7 

35X11X36 

10' 

(50) 

2X4X  3  X13 

bVA. 

SXTXIIXIT     ~ 
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Page  161. 

(53) 

% 
5X6X2X3       5X$X^X?  5 

toff  of  I  of -,3^  = = = =.^^., 

9X7X3X16      $x7y^Xl^       3X7X4 
3  H 

4 

(54) 

2X5X  18  X  6  X11X13 

I  of  t  of  -iV^  of  -A-  of  H  of  H  = = 

3X9X132X11X13X17 
%       % 
2X5X  1S(  X  ^  XllX^?  2X5 


■■■ —                   —     sTr- 

:?X5^X1?^X11X1?X17             33X17 
33                       1 

(55) 

2X4X11           ^X4xn 
?  of   ■*    of  ^1     —     -  -       .     —           ..                        i 

7X11X2              7X11X^ 

(56) 

IX  8  Xll7x  50  X13X13 

i  of  -&■  of  J^l^    of  -*Pjr  of  1  3   of  1  3  _ 

IX  Hxutxi^isi  xi^xi:? 

5^Xll?XWXl^S|Xl7x  ^ 
^       1^             3 

Aof  f  of-,»9-of  ^^^f  ffof 
3       % 

3  x^x  s^  xJ^^xi^Hx^^z 

llX7xiS(X^tXt^X  7      "" 

9X13X200X169X17X  6 

1 

=     =    :.V. 

17X3 

(57) 

3  X4X  9  X33X38X47 

47     _ 

11X7X19X47X72X  7 
3X3 

,X7    -    - 
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(58) 

2 

14 
4X3X154       4X3X1^4       2X4X3 

i  of  i\  of  H^  = = =  •■ =  24. 

•JXllX   1         txux   1  1 


Page  162. 

(61) 

5 
14X25            1^X5^^                5 

45X42             4^X4^             9X3 
9       3 

H 

(62) 

3 
11 X  18              liX  IH                  3 

m 

12X143             1^X14?             2X13 
2       13 

15f 

^6^ 

(63) 

2 
T8X  5             X^X  ^ 

5X39             ^Xl?^ 
(64) 

llf    3i 
12|     9 

Y    f         35X5     13X1    2X5 

-,  -  = , , =  Hi  ii  M. 

?     i          3X68     9X4    7X3 

■/.-    5^ 

2| 

(65) 

2 
iV    ^«^    ¥            ^XH    47X1^   1^X7 

151    A    3?  ^^     ^e    V  nx^?    HX3     5X5^4 

3       9  2 

1         47X2         7 

— ,   — — I   1    =   iV>    3li,   iV. 

SXd         3  6X2 


54 

KEY. 

(66) 

1 

[Nat.  Arith. 
10 

161    6i     17     211     i 

\'     ¥ 

V 

i.a 

^ 

^^X? 

111'  13    18^'  10^'  4^ 

-     ^'i.' 

¥ 

v' 

^5^ 

1?X?^ 

3 
31X1  17X3  imxl  IX  5       10  31  51  21    5 

> ) » =  — )  — »  — )  — >  —  =  ^hlh^h^^orh- 

5X13  55X1    'i:^X5  2X23       7    65  55  10  46 
2 


Page  163. 

(69) 

^  1 

-    of   —    =     ^V  of  a  lb. 

5      m, 

4 

(70) 

^          ?            1  1                     1 

_    of   -   of    —  of   -■  = =     £jU. 

)^           7           1^  20             7X6X20 
6 

(71) 
5 

^  1?^  1  5 

-    of     —    of     -    =     =     -iV  wk. 

9  ^  ^  9X2 


(72) 

5  81  ^  1  81 

_    of     —    of     -     of     -     = =     -.VjEng.Ell. 

11  ^  4  5  11X4X5 

(73) 

3  4  1  3  4  2 

_  of  —  of  —    =    ~  of  —  of  —    =    -sVf  per. 

7         11         5J  7        11         11 
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(74) 

2         4              11             ^X^X295Xl 

= 

295 
294 

=    lake. 

—  ol    —  ul    Zl—  01    —     — 

3        7            14        8            3XVX14XH 

(75) 

3        4         111       3X^X1S(X1X1 
—  of— of9-of— of-=: = 

—  __ 

3 

-=-n^tiTj^' 

19      17        2      40      4      15|X17X2X40X^      lYx2X40 


Page  164. 
(78) 
14  4  2  4 

—  of   -  of   -  of   -  =   Wqt. 

79  1  1  1 

(79) 

2  4^451?  2X4X4X5 

-of-X-X-X-X-    = =     ^^. 

5(  1         1         1         1         ^  3 

3 

(80) 

7         2         2         4         2^?  7X2X2X4X2 

-X-X-X-X-X-X-    = =  ^\ 

5^         1         1         1         1         1         ^  3 

3 

(81) 
6 
17         1^         8         3  17X6X8X3 

—  X  —  X-X-    = =    m^  scr. 

^^111  11 

11 

(82) 

2        2        4 

1         2      ?       6       ^^      ii^      1«{         2X6X2X2X4 

X-X-X  — X  — X  — X—  = =  1^3^%  dr. 

^«JIS|^      1^      ^      n       7        1         1  625X7 

625 
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(84) 

(86) 

bush.  pk.  gal.  qt.  pt. 

lbs.  oz. 

dwt 

.grs. 

11)3       0     0      0     0 

9)8     0 

0 

0 

10      0     l^^j- 

10 

13 

8 

sq.  m.    a 

,.  r.  pr.yds.ft.  in. 

Ibs.  oz.  dr. 

113)     11     (6; 

2  1 

8     4     2  79ph 

7)6     0     0 

640 

13  111 

7040  a. 
678 

(85) 
yds.  qr.  na.  in. 
13)     1     (2     0     l-fj 

260 
226 

484  yds. 
452 

4 

34 

32 

28  qrs. 

4 

9 

26 

136  r. 

288  ft. 

2 

113 

226 

4         : 

23 

62 

8  na. 

40 

144 

2| 

920  per. 

248 

18 

904 

248 

13 



62 

,__ 

16 

5 

30  i 

8928  in. 

(87) 

480 

791 

fur.  per.  yds.  ft.  in. 
9)8       0       0     0     0 

4 
484  yds. 

1018 
1017 

35       3     0     2 

1 

£     s.  d. 

7)4    0     0 

11     54 
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Page  165. 

(90) 

6  bus.  1  pk.  1  gal.  1  qt.  1  pt.  =   411  pts. 
50  bush.       =  3200  pts. 
And  the  required  fraction  is  /zVo* 

(91) 

35  per.  9  ft.  2  in.  z=  T040  in, 
1  fur.     =  1920  in. 
The  required  fraction  is  m%  =  ff  =  f . 

(92) 

Y  hrs.  12  min.  =    432  min. 
1  day  =  1440  min. 
Therefore  the  fraction  is  -jV^^j  =  1%. 

(93) 

2  sq.  yds.  2  ft.  120  in.  =      3000  in. 
3  sq.  per.  13^  yds.  1  ft.  72  in.  =  135000  in. 


(94) 

1  oz.  1  drs.  2  scr.  14  grs.  =      3834  grs. 

21  lbs.     =  120960  grs. 

The  fraction  is  jUUs  =  y^ff o  =  ^iU- 

(95) 

9  min.  48  sec.  =      588  sec. 
1  day  =  86400  sec. 
The  required  fraction  is  set oo  =  tIoo' 

(96) 

16  bush.  1  pk.  1  pt.  =  1041  pts. 
69  bush.     =  4416  pts. 
Therefore  the  fraction  is  i^\\  =  iVtV* 


58  KEY.  [Nat.  Arith. 

(97) 

3  qrs.  3^  na.  ==  15i  =  ^s.  ua. 
1  Eng.  ell  =    20  na. 

And  the  fraction  is =  |f  g  =  ^f . 

(98) 

13  dwt.  1  grs.  =    319  grs. 

1  lb.  Troy         =  5760  grs. 

The  required  fraotion  is  /tVo* 

(99) 

4800  cub.  ft. 

54  cords  =  6912  cub.  ft. 

Therefore  the  fraction  is  |f^  =  f^  =  ^j  =  ii 


Page  167. 
(6) 

H  +  H  +  i%=-H  =  2,v 

(7) 

-i-V  +  1%  +  1^  +  1%  +  H  +  1^2-  =  i  I  =  3,%  =  3  i . 

(8) 

43  +  114  +  16^+  21f  +  19^  =  4+  11  +  16+  21  +  19 -f 

(f  +  1+  ^  +  ^  +  f)  =  71  +  Y  =  73^ 

(9) 
16H+  11H+  18A+  I7i|+  11211=  16+  11+  18+  17+112  + 
(li  + H+ isV+H+ ID  =  174  +  11  =  174 +  3U=177J^ 

(10) 

4i  +  U  +  -A  =4  +  1  +  (i  +  ^  +  -A-)  =  5+  (i''A  + ^V  + 

1^3%)  =  5  +  \U  =  Qlh- 
(11) 

^  +  1  +  1  +  1  +  1  +  ^  +  1  +  1- 
These  fractions  reduced  to  their  least  common  denominator 
become  if i^  +  j,m  +  ilM  +  UU  +  ?M8  +  IMS  +  f sFo  + 
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(12) 
I  +  f  +  f  when  reduced  to  their  least  common  denominator 
become  |*o  +  IB  +  n  =  Vo'  =  m 

(13) 

f  + 1  +  ?  +  f  +  -A-. 

These  fractions  when  reduced  to  their  least  common  denomi- 
nator become  U^  +  UU  +  UU  +  UB  +  UU  =  WN  = 

'*9240' 

(14) 

These  fcactions  when  reduced  to  their  least  common  denomi- 
nator become  ^^  +  iU  +  m  +  4¥o-  +  4^2%  +  *  =  tU  = 


?Fo  =  ii¥o-. 

(15) 

16A  +  47|  +  21H  +  -iV 

+  19^  = 

16  +  47  4- 

21  +  19+(^ 

+ 

i  +  n  +  i\'  +  i)' 

16  +  4t  +  21  +  19  = 

103. 

-h  +  l-\-il+-h+i  = 

W.-  +  iW.-  +  i¥8\ 

+  iW,-+-m'i 

z=: 

im  =  ni  =  h%^=m 

103  -f.  m  =  104ft. 

(16) 
I7i  4-  43|  +  168|  +  207^1-  +  506}!^  =  17  4-  43  +  168  4- 

207  4-  506  4-  (i  +  ^  4-  ^  4-  -ii  +  lit). 
17  4-  43  4-  168  4-  207  4-  506  =  941. 

1  +  ^  +  14-^4-  m  =  -i%\  +  -h%  +  -h%  +  -1%  +  m  = 

9414-2^  =  94311. 

(17) 

H  4-  111  4-  -h  +  I6f^  +  i  4-  -A  4-  17H  =  6  4-  11  4-  16  4- 
it  4-  (I  4-  4  4-  6%  -f  iV  +  ^  +  ^1  4-  il). 

6  4-  11  4-  16  4-  17  z=  50. 

i-f  f-hA^4--/6  4-i4-A-4-]i  =  iM-f-Ul-h3U-fiH  + 

50  4-  3Hg  :^  53^11, 
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(18) 
i  +  §  +  ^  4-  68i  =  68  +  a  +  i  +  I  +  i). 

68+  l|fi  =  69H^ 

(19) 

173,3,-  +  8f  +  91H  =  1V3  +  8  +  91  +  (i  +  ^  +  f^). 
173+  8  +  91  =  272. 

i  +  4  +  i^  =  -3V,  +  m  +  m  =  m  =  nn- 

272  +  im  =  2731H. 

(20) 

m  +  211  +  3U  +  4ia  =  1  +  2  +  3  +  4  +  (H  +  II  + 

If  +  n). 

l  +  2  +  3  +  4z=10. 

II  +  it + ij  +  n = nn  4-  ?i§^  +  nn  +  nu  =  ¥.Vo^  = 
10  +  3in  =  mn- 

(21) 

i  +  -1^^  4-  -A-  +  -A  4-  iV  +  s  4-  i  4-  f  =  -A-  +  il  +  -A-  + 
il  +  U  4-  -2f  +  il  4-  if  =  Vs^  =  3-A-. 

(22) 

7  +  llj  +  18  +  26?  +  79-i*f  =  7  +  11  +  18  +  26  +  79  + 

(^  +  ?  4-  A). 

7  +  11  +  18  +  26  +  79  =  141. 

^  4-  f  +  A = i^v  4-  m  +  ^h  =  m  =  1  iVi. 

141  +  hV*  =  142AV 

(23) 

^  of  ^  of  V=  ^5^  =  3i.     I  +  7A  +  3|  =  10  +  (I  +  -A-  +  I). 
|+,\+i  =  H§+*4-i^^  =  m=Xi^. 
10  +  ItV^  =  llfeV 


» 


I 

I 
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(24) 

4i  ^3^  13X18 

-     z=     -     =      =      ^^     =      111. 

iV  I'a-  3  X  7 

1X36X4X11 

i    of    3^   of  iV   Of\^      = =       if      =      1^. 

2X11X15X4 
20i  ^^3  83X11 

7-A-  ~  -!f  ~   4X83  ~   *   ~ 

llf  +  l-h  +  2|  =  11  +  1  +  2  +  (i  +  ,^  +  f )  =  14  +  0  + 
'^'  +  5)- 

^  +  -h-  +  l=  -Ho- T  -^v  +  m  =  H 3-  =  HI  =  Wo-. 

14  +  l,Vo  =  15-i\V 

(25) 
3|  +  Hi  +  1411  =  3  +  11  +  14  +  (I  4-  -^  +  H)  =  28  + 

(l  +  i+il). 

I  +  1  +  l-i  =  |§  +  ^a-  +  |3  :=  71  =  i||.  28  +  IM  =  29||. 

(26) 
i  of  I  =  t,  §  of  f  =  I,  i  of  5  =  -h,  I  of  1^0  =  -,%   I  of  ^  of 

i  of  i  of  ^  of  i  =  ^3^-. 

I  +  ^  +  -A-  +  A  +  -A-  =  i^6¥o-  +  -h%%-  +  iWo-  +  -h%\  + 

(27) 
411  +  105|  4-  3005  +  241i  +  472i  =  41  +  105  +  300  +  241  + 
472  +  (^  +  t  +  I  +  i  +  i). 

41  +  105  -f  300  +  241  +  472  =  1159. 

I +  1  +  1+ 1  +i  =  ^'o  +  A%-+m+m+^'io-=m^ 

SOS  —  02a 

90     —  •^9  0- 

1159  +  2|§  =  1161|^. 

(28) 
92A  +  371^^  +  7^  =  9^  +  37  +  7  +  (,\-  +  -,^  +  .^)=  l36^- 
(A  +  A  +  §)• 

-h  +  A  +  §  =  ?ff  +  m  +  m  =  V^*  =  i?il. 

136  +  im  =  137ffi, 
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KEY. 
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10| 


53X  5 


.(29) 

=     112    =    4-j^2-. 


§of 


2|  \^  5X12 

2U  +  35i  +  4tV  +  -1^  =  21  +  35  -f.  5  +  (J  +  i)  =  61|. 

(30) 

1/  Of  V  =  \V  =  10^.  V  of  =^/  of  V  =  ¥6V  =  15ilo^. 
^V  =  m-        ¥  of  A  of  V  of  ^,^  =  V^  =  Ifi- 

10-x^,-  +  6H  +  15|H  +  If^  =  10  +  6  +  15  +  1  +  (iV  + 
-U  +  \th  +  M)  =  32  +  a,  +  il  +  il^  +  %*i). 

-h  +  it  +  la  +  H  =  tE^o  4-  'h\%  +  -i^oWo-  +  AWff  = 

32  +  2lii^=34HK. 


Page  169. 
(34) 

oz.  dr.  scr.  grs. 
^*i  of  a  lb.  =  4     2     2     14i^ 
f  of  an  oz.  =        3     1       5^ 
tV  of  a  dr.  =  1       \-h 

I  of  a  scr.  =  16§ 


(35) 


qr. 

na. 

m. 

|of 

a  yard 

=  2 

1 

1/<T 

4  of 

an  Eng. 

ell 

= 

2 

Ui 

^of 

a  qr. 

= 

3 

Oil 

4  6  2   \m\ 


3     3     l\l% 


(36) 


(37) 


in. 

fur.  per.  yds.  ft.  in. 

1  of  a  yd.  =  5| 

ff  of  a 

mile 

=5       3       3     16 

1  of  a  ft.    =  1^ 

iV  of  a 

fur. 

=         12       1     2     Ojl 

\  of  an  in.  =    j- 

A  of  a 

yd. 

1     2^ 

7 

5     16       0     0     31^4% 

(38) 

(39) 

day 

hrs.  min. 

s.     d. 

i  of  a  week  =  1 

18       0 

Mf  a  £  =  2     lOf 

i  of  a  day     = 

8       0 

1  of  a  s.  =          2! 

^  of  an  hour  = 

12 

M-           =            A 

t    13 


iH 
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(40) 

£ 

s. 

d. 

1  of  21s.               = 

13 

H 

1  of  5s.                 = 

3 

n 

1  of  £3  12s.  6d.  =  2 

5 

H 

-^3  of  a  £             = 

10 

9A 

m. 

n 

3     12     4B 

Page  171. 
(7) 

l^io-  =  n-^\-  =  ^h  =  h 

(8) 
3  X48 

-iVofi^fOf^rr =  \n-    f4¥ff+Hf  =  i^9^ff  +  WI=- 

17X11 

mi  =  Ws^o-  =  If. 

8J  ^^  35X11  11 

6A  ^T    ~     4X70     ~     4X2     ~      '      ~ 

If  —  If  =  0. 

(9) 
982i?^  —  29|a  =  982-M%-  —  291-^8  =  981  +   l-,Wo  — 
29{m  =  981^1^  -  29{m  =  952,^7Vo. 
(10) 
69A-  -  18,%  =  69,^4^  -  18mi  =  68  +  hh%  -  18^11  = 
GS^U  -  184iff  =  50?ff|  =  50^nh 

(11) 

lOOJ  — 9|  =  1001  —  91  =  99+1^  —  91  =  99^  —  91  =90^ 

(12) 

I  of  3,^'=  y-  =  4|.     6i  —  41  =  61  ~  4|  =  5  +  11  —  4|  = 

5i,^-^^  =  i|. 

(13) 
611,Vi -610iM  =  611f,^o^„V-610i|§i|  =610  +  l/aWj-- 


64  KEY.  [Nat.  Arith. 

(14) 

foff  =  V-.    ^  +  ^  =  -/,-  +  -,^  =  i±.    fofi^  =  A. 

9     ~~"  Is'—-    4  6   "~"  4  5    ^^^    4  6* 

(15)  (16) 

oz.  dr.  24-if  —  2l3,V  =  24x^6-8-  --  21x18  = 

§  of  a  lb.  =  10  10§  23  +    lyk  —  21t§t  =  23^1  — 

21,18  =  2111. 


10     9^ 


(lY) 
fur.  per.  yds.  ft.  in. 
f  of  a  mile  =131       0     1  10 
^5'i- of  a  fur.  =  25       2     1     6 


1       5       3     1  10 
(18) 

I  of  ^p  =  \^  =  n.        ,1^  of  Y  =  ^,1  =z  m 
n  -  111 = m  -  m  =  e  +  im  ~  m  =  ^n  -  m  =  m- 

(19> 
i^f         1X3X2X33X62X5 

i   of   3  of  S   of  ^-^  of  —    = =    iy . 

53         2X7X9X4X33X6 
12A^  +  iM  =  12i^  +  mf  =  12if  U  =  12IH  =  12il^. 


101 


111  il  11X56 

1211  -  101  =  121-1  _  io4|  ::=  211. 


(20) 

3  A  +  8  i  4-  5  5^  +  6  i  =  3  +  8  +  5  +  6  +  ( ,V  +  J  4-  5^  +  D  = 
22  +  (-i^+9^+^+i). 

iV  +  i  +  l  +  i=i¥o  +  -i¥o-  +  i^8%  +  -A%  =  if^ 

22  +  if^  =  22i|^. 

^-i's  +  2t  +  16i  =  3  +  2  +  16  +   (fo  +  f  +  i)  =  21  + 

fo-  +  i  +  i  =  U  +  ^ef  +  6^'^  =  Fo  =  m-     21+  l|g  =  22^3. 
22m  -  22|B  =  22iH  -  22^2,^  =  T^sV  =  II. 
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(21) 

r.  per.  yds.  ft.  in. 
-*f  of  an  acre  =  1  18  5  4  72 
f  of  a  per.         =  13     4 

1     ir     22     2  108 

(22) 

16f  -  911  =  16^-9^  =  15+ l-r^V- 9^  =15111 - 
9-1^3^3-  =  G-,^\. 

169-iVff  —  83|^  =  169-i^3V-tf  —  83-^5,5^  ^  iqq  ^  i-?^ii-  _ 
83,^3^0%  =  imUh  -  8B^'o%-  =  85-iVoV. 


Page   173. 

(6) 

0) 

(8) 

7X5 

7     of  5  _  3  5 

-X-=l 

2 

4,         ^ 

-x-  =  iV. 

3         6 

12X6 

(9) 

(10) 

lx^x-h  =  Hh   -X 
1 

2 
241      32      14X241X2 

^^         , „                               6T48_>7>in7 

1^        9               9 

—      9       —  •-i''9« 

(11) 

3  7 

S(  )?^          9          n         3X7X9 

—  X-X—  X-  =  -^ =  W  =  5it. 

1«^  4          11         1%         2X4X4 

2  4 

(12) 

^  1^  $  182         ^  3X182 

-X  —  X—  X  X-     = =     -4^V5-. 

^        11         17        'Sm        ^  11X17X25 

^^ 

20 


66  KEY.  [Nat.  Arith. 

(13) 
3  3  3 

«<         11  i?  n         ?         ^         3X3X3 

-X—  X   —  X—   X-X-  = =  V  =  13J. 

V  H  ??  1  !^         1  2 

2 

(14) 

2  li 

^         ?  G  4  ^^S(         2X6X4 

-X-X  —  X   —   X = =  ^/  =  9f. 

5)         5  11  15)  1                 5 

(15) 

—    X    —    X    —    X    —    X    —    X    —    =   A. 

{^  t  II  1?  HQ  5|q 

(16) 

t  13 

^3        9      V^      !?       H       5^1      16T      3X9X167 

-  X  —  X  —X—  X  -  X—  X  —  X X =*\<^=1127i. 

t      11     115      I       t      11?       1        ^^  4 

(17) 

-    X    —    X    —    X X    -/f    X    i    = 

!•  V  f  \¥ 

8  S 

1  HX  ^        mx^       15|X1^        1        5|  1 

X X X  X  -  X  -  = =  ^ly. 


txH       7X15)        5|  XH       lOlX^       5)       8        7x101, 

% 

(18) 

2 

1  H  2  19  2X2X19 

-X-X-X  —  = =     ^f     =     10§. 

>t  1  7  1  7 


Page  IT3.] 


KEV. 
(19) 


6T 


32 


9        7       11       Sl^Q       9X7X32 

—  X-X—  X = =     «¥^     =     403i. 

1^       1       1^        11  5 

(20) 


27 

X 

X 
2 

X 

5 

X  -  =  n  =  2,v 

11 
—     X 

13 

8 

X 

15 

1 

(21) 
11X13X15 

2  14  5 

-        -         -      "       —       ^ 

8 

(22) 

7       1?  ^  ^ 

1       ]?^        ^        1S|       5^^       11^       49       ^       27       !?1       191 

-X— X  —  X  —  X  —  X  —  X  —  X-X  —  X—  X  r- 

?        4       15^        5^        11       17        H        ^       3?^        5;        1!^H 
2  % 

7x49x27x191 


2X11X17 


27         872          I 
X  X  —  X   

37f         98^         2i  128 


(23) 

81-A-         h^ 


8.93 


^ 


1  9  ¥  II 

—  X  X-X  —    = 

isa         7a.&.        X        X5a 

6  «  3  1 

l^txs       ^HJix  H        ^xi?       Wx  1  5 

X X  X  = ==  A-' 

IHS^  5(   XtH^        HX7  11  Xl^H        3X11 

%\       ? 

3 

(24) 

5(^  1  3  17  3X17 

$—     X     -     X     -     X     —     =     

11  7  ^  IS^  11 X  7 


=    $H. 


68  KEY.  [NiT.  Arith. 

(25) 

751  f   of  8i  X  tV  of  28         1i         |  100 

X X   —   X-X14fX  X 

6-A-         f  f  of  62  X  tV  of  24         15         ^  121 

4  ^ 

5i  9 

H^  f    X  ^/  X  A-  X  ¥         ^6^         I         101         100 

X X   —  X-X  X X 

Vi  A-  X  ^8^  X  tV  X  S^        \^         ^  7  121 

4  £> 

1  7 

5^  11       H  9 

^IS(!?Xil  ^x^?x5^Hxiix  H  xit         ?^         ?xt 

X X   X   X 


H   X^t  tX^  Xl^X  5^X1^1X^4         ^Xl!^         ^X^ 

5  ^       ^ 

101  1^«|  ^x?  ^ 

7  1^1  16  '!:xs^ 

11 

11X9X101 

—————       —         5gy         —       ^'560- 

5  X7X  16 


Page  174. 

(28) 

180  d.  23  h. 

H  of  4  days,  5  hours,  = =  5  d.  0  h.  38  min.  20  see. 

36 

(29) 

£29X13        £377 

ii  of  £29  = X    =  £8  193.  6?d. 

42  42 
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KEY. 


69 


(30) 

186  a.  3r.  X  7    1307  a.  1  r. 

I  of  186  a.  3  r.  = =  =  145  a.  1  r. 

9  9 

(31) 

i^  of  f  of  ;io-  of  ^i-  of  24  h.  30  m.  =  -jV  of  24  h.  30  m.  =  1  h.  38  m. 

(32) 

?  of  I  of  l^r  of  I  of  33  bu.  2  p.  1  ga.  =  -Jq-  of  33  bu.  2  p.  1  ga.  = 
33bu.2p.  Iga.  X  7         235  b.  1  p.  Ig. 

=  2b.2p.0g.3q.lHp. 


90 


90 


Page  175. 

(5) 

■     2 
1         ?         ^  4  2X4 

i  of  i  -r  I  of  \^  =  -  X  -  X  -  X  —  = =  jh- 

^         5         I?         35         5X35 

(6) 


1^  ^        11 

—  X  —  X  — " 

^^  1^         ^          2X3 

2  3 


O) 


165 


11^5)!^  41  155X41  6355 

82J-  ^  26:f^,-  = X   =  =  —  =  3^0%^. 

17  Wl  17X119        2023 

119 

(8) 

4 
5         H         5X4        20 

2i-ri  +  l=|-r¥  =  -  X  ~  =  =  -=  1,V 

5;      11       11       11 


70  KEY.  [Nat.  Arith. 

(9) 

7        7         >t  1  ^ 

15  -r  4-  of  2|  of  16  of  3/  of  ^  =  -  X  -  X  —  X  —  X  —X 

^         1         11        1^        ?^ 
2  ^ 

t^  7X  7  49 

1  2X11  22 

(10) 

3 

7        9^ 
2i-ra~-^of9)  =  l-^aofa^ofi)=  -  X  -  X  -     X 

^         5        !?^ 
16 

3 

5(  7X9X3X3  567 


1  5X16  80 

(11) 

18 
97        ?IS( 
48i-M  +  Sof  6  =  ^-M  +  |  =a,^-M|  =  -  X  -  = 

%  89 

97X18  1746 

=    =     19ff. 

89  89 

(12) 

6i  ^Hf-^  +  A  =  ¥  -^H  +  ^  =  ¥-rfl!=~  X 

425 

^^^  13X425  5525 

859  859  859 

(13) 

5 
5^       IQ       4        4        4X4       16 

t  X  ^3^  -r|  X  «4^  =  -  X  —  X  -  X  —  = =  —  =  hV. 

^        3        5^       ^!^       3X5       15 
5 


Pages  175, 

176.] 

KEY. 

n 

(14) 

1   . 

? 

67X3 

3X8 

67X1? 

tx:?!? 

X   

:?X8 

¥ 

9X35 

7X33 

SIX?^ 

3        5 

67X11 

737 

—     fi-i^'''- 

3X5X8 

120 
(15) 
10 

—       "120' 

80       11 

7         5X10x7 

^off^ 

i-T*fOf^F  =  tX-X^ 

vy                     



m- 

/\                -^- 

11        H 

IS^          9X61 

61 

(16) 

3 

^         2 

^^       1^ 

?      ^ 

6 

If  of  i^  of  1  of  I-f^  of  i?f  of  5  of  f  = 

:-^  X  —  X 

-  X  -  X 

-  X 

5!H       13 

^    k 

^ 

—  X  - 

X 

1         3X2X7X6         252 

OS  7 

5              13X5               65 

—    "66- 

(IT) 

I        ^ 

7x2         7X4            1y 

■A        3xS| 

3 

—    -7-    - 

= 

■1    1      -f-  ~— 

—     =:     — , 

-   X   

=  f  • 

I               f 

4X9         3X9            ^XS(        'J:x4 
2 

2X4 

(18) 

5[ 

^^   -^ 

¥ 

3 

—     —     *J- 

21X  2 

^X!?^ 

=  h 

Y 

25 

5  X35 

^IX  2 

^ 

? 

(19) 

¥ 

113         1 

^          13 

H^'xiH 

r  ?  X  \y-  X 

—  X  -  X 

X 

145.     ~~ 

^           9 

3        107 

17 

2x1?^ 

__ 

113X2X17 

3842 

=     l^V 

^Xl^ 

9X3X107 

2889 

72 


KEY. 


[Nat.  Arith. 


—     X     - 


4. 


(20) 

V^x-x    -    X    —   -f-    — 

^                       §                          f                           1  V                        i  V 

2X9       7X3           7             41  3X4       7x2  11x7 

3/  X X X \ X X X 

7x7          2          10X3       9X7  19  8X7  4X4 

3  4  ^ 

9Xt  19  I^XV  ^  X^ 

41  !?XH  XX\  llXt 


31       %X^      tX?           1 
—  X X X 


31X3X9X19X4 
5X41X11 


63612 


2255 


=     28^A. 


if         19X3 


Page  176. 
(22) 

—  il,       XS  14s.  6|d.-r  II  =  XS  14s.  6|d.  X  ^f  = 


f  11X5 

£8  143.  6|d.  X  55 


57 


=    XB  8s.  5id. 


(23) 


igS  X  5^  =  W.         1  m.  5  fur.  91  yds.  2  ft.  -f  W  =  1  m. 
5  fur.  91  yds.  2  ft.  X  ^h  = 
1  m.  5  fur.  91  yds.  2  ft.  X  22 

=    2  fur.  124  yds.  2  ft. 


115 


(24) 


3  a.  3  r.  3  per.  ~f  =  3a.  3r.  3p.  Xf  = 

6  a.  1  r.  5  per. 

(25) 

X7  16s.  2d.  -r  i  =  £'1  16s.  2d.  X  f    = 
£17  lis.  4^d. 


3  a.  3  r.  3  p.  X  5 


3 


£7  16s.  2d.  X  9 


» 
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KEY. 

73 

Page  178. 

(28) 

IH 

V 

• 

7 

I 

7 
4 

H 

¥ 

¥ 

-f3 

-1^3 

-h        •?X35 

9 

f 

¥ 

¥4^ 

Vo^ 

il^       13X27 

§ 

i 

^. 

1 

1 

T 

^ 

i 

f 

5 

f 

t 

H 

1 

§  of  32 

¥ 

^3 

i 

¥ 

¥ 

9h 

¥ 

f 

11 

Sh 

1 

^:      ^ 

•              T 

X35 

3 

735 

X 

-     = 

= 

Hf  = 

2^f. 

13X27 

1 

351 

(29) 

i 

i 

7 

T 

ih- 

2 

t    'ei 

\^ 

¥ 

21X13 

8 

['       9J 

¥ 

¥ 

il 

7X13X19 

i,       3 

f 

f 

i 

|i-- 

5 

J 

3 

5 

8 

42 

B      — 

~^4            " 

" 

-_  __  —  — 

FT 

42      7X13X19 

42         7X13X19 

5 

7^  KEY.  [Nat,  Arith. 


§r 

KEY. 

(30) 

m 

¥ 

m 

., 

H 

¥ 

n 

=   ^3^ 

31 

¥ 

1% 

5^ 

V 

2i 

1 

5 

T 

^ 

4i 

t 

i 

fo 

H 

¥ 

¥ 

A 

i^__>a 

16§ 

¥ 

100 

■I  1 

>i>. 

i 

i 

220     8     220     9     55 
63   *   9      63      8     14 


Page  180. 

(1) 

800         420 
2000        2000 

100          160 

=   -I'o^.    =   ^0-.   =   2*5. 

2000        2000 

35 

2000 

§  of  i  of  f  of  i  of  f 

(2) 

2   ^   J(   1   ^    ^ 

^   4   ^   ^   ^   45 

(3) 

6|  X  65|  cts.  =  Y  X  H^  cts.  =  ^W^cts.  =  %^'^2i-^. 


Pages  178'-181.]  KEY.  75 

(4) 

i  +  -iV  =  1^3^  +  i¥ff  =  m- 

(5) 

i  +  iV4-i  +  i  =  ^*2%  +  -A^  +  T^d  +  ^'iV  =  -i¥o  =  n. 

lorn  —  U^U' 
(6) 

H-n         4i  +  5^  2|+1!  5IB-2A        4n+5M 

of  of  =    of of 

H+'iu  Ho-  m-2i  Spo+l^  li 

2-a%+Hi    _    32/0        lOH       j^  __  W       W        M_  _ 

^  2X^t  HX  64  2X64  128 

H  5X5(  5X1??  5X3X5  75 

3  IJ^ 

(T) 

1670iV  X  12|  cts.  =  2^3^  X  ^4^  cts.=-^W^^  cts.  =  $212-9^H.. 
(8) 

§  of  the  longer  =  i  of  the  shorter ;  therefore  i  of  the  longer 
=  i  of  J  =  t  of  the  shorter. 

Hence  the  longer  =  f  X  3  =  f  of  the  shorter. 

The  whole  tree  =  longer  +  shorter  =  f  +  f  of  shorter  =  -^ 
of  the  shorter. 

If  136  ft.  =  \i  of  the  shorter,  -^  of  136  =  8  =  i  of  the  shorter. 

Hence  shorter  =  8  X  8  =  64  ft. ;  and  longer  =  136—64  =  72  ft. 

(9) 

97i  +  1271  +  5001  +  333i  =  97^  +  127-1^0  +  SOO-^VV  + 
333-*^ff  =  1057i|B  =  1058-,Vo. 

$1000  +  $1375^  +  $6831  +  $4013tV  =  $1000  +  $1375i8^  + 
16831  +  $4013f^  =  $13219^  =  $13219-68^ 


76 


KEY. 
(10) 


[Nat.  Arith. 


ih-ei=^.      Vo^X  |XH  =  ¥^0^  =  14^. 

(11) 

19|  X  $61  =^^X  $Y  =  $^||^  =  $134-15|. 

(12) 

376ii  X  $75i  =  ^IP-  X  $H^  =  ^mi^T-  =  $2838T-06i. 

(13) 

Un  +  3201  =  1471^  +  320^  =  4671f.  A6l\i  —  156i  = 

467^0  — 156i^  =  311-i^. 


V  (Uoft) 

n 

ixfxt 

-   .    —  ■ 

ix-x^ 

X     — 

'2    +    h+i 

1. 

7X3X3 
1X2X4 

IxTx? 


X     B%     = 


-i^ir+i^+^ 


IX^X^  ^?  111  111 


it 


ii 


i+-^+i       ui+m+ 


m 


2535 


2176 


WtV 


(15) 


17|  -^71=:  i-P^  V-  =  ^?^  X  /f  =  W  =  2H. 


Pages  181-183.]  KEY.  77 

(16) 
3§  +  41  +  4i  =  31^,  +  4|^  +  4^  =  13if  =  ^^o^. 

941  +  93^  =  94,3;^  +  93/2-  =  18Hi  =  -^7*^. 

W    X    II   -f-   H¥-^    =    —    X    -    X    =  |. 

(17) 

2t  +  I  4-  4  =  215  +  II  +  4  =  t.,V  =  ^^. 

o^  +  t  =  m.     51-41  =4i?-4,%  =  ^V 
583  'i: 

_     =     -     =     «. 
^^^  10 

72 

(18) 

^-    ^ 

1^      >t5(      it       187        187        187 

3A~f=2n=^.       -  X  -  X  -  X = = =  53V 

«(       12       t       tE|        3X12        36 
3  1^ 

H-i-2h=lX}  =  -h:     5J-f-3|=J^XA  =  |f  =  lM. 
■fo+m=2H. 

(19) 

=  •!-. 
i— -2^  =  Jo.     u^  of  $40000  =  $1333-33i. 


Page  183. 
(13)  (14) 

i=2)l         3=8)3  ^^=25)9  i=5)l 


•375  -36=^^%  •25=-2cfff 


IS 


? 

KEY. 

[Nat.  Amth. 

(15) 

■75)73     (•9'733+ 

123)574(4-666+ 

34)15 

(•44117+ 

67-5 

492 

13 

'6 

5-50 

82-0 

1 

•40 

5-25 

73-8 

1 

•36 

•250 

8-20 

40 

•225 

7-38 

34 

250 

•820 

60 

225 

•738 

34 

25 

82 

260 

238 

22 


7)6 


(16) 


12)5 


9)4 


•857142 

•4166+ 
(17) 

•  44444+ 

112)17    (•15178571428+ 

1296)718     (-554012+ 

11^2 

648-0 

5^80 

800 

70^00  • 

5-60 

784 

64-80 

•200 

160 

5-200 

•112 

112 

5-184 

880 

480 

1600 

784 

448 

1296 

960 

320 

3040 

896 

224 

2592 



640 

960 

448 

560 

896 

800 


64 


t 


Pagds  183-185.3 

KEY. 
Page  184. 

79 

(20) 

(21) 

(22) 

12)1-0  in. 

12)17-0  grs. 

20)7-0  grs. 

3)2-083333  ft. 

2)1-41666666 
20)3-70833333  dwt 

3)2-35  scr. 

51)3-694444  yd. 
2                  2 

8) -7833333  dr. 

12) • 18541666  oz. 
•01545138+ ft. 

12)-0979166oz. 
-0081597+ ft 

11)  •7-388888 
40)-6n'717per. 

•01679+  fur. 

• 

(23) 

(24) 

(26) 

12)9-0  in. 
3)2-75  ft. 

4)2-0  na. 
4)3-5  qr. 

-875  yd. 

(25) 

60)21-0  sec. 
60)55-35  min. 

502-91666 
2                 2 

12)12-9225  hr. 
2)1-076875 
•5384376  day. 

11  )5- 83333 
40)35-53030  per. 

8)5-88825  fur. 

13s.  4d.  =  160 

5s.  =  60d. 
T^%  =  t  =  -3 

d. 

•  73603+ mile. 

75 

(27) 


(28) 


fof  Jof6td.=:|id.  andi;j  =  80d.     fof  ^  of  1  mil.=:  126T2  in. 
Iid.  =  ^o0f||ofi:i=7iio0f£i.  3012672 

27  +  2240  =  0-012053.  2  2 


7  )25344 


3620-571428+ 


80 


KEY. 


[Nat.  Arith. 


(29) 

J  of  f  of  ^43  lbs.  =  if  lb.  =  110|^  drs.  =  if  f  ^  drs. 
I  of  an  oz.  =  12  drs.  =  J-ff ^  —  12  =  ^^^ 


180)1664(9-2444+ 
1620 

440 
360 

800 
720 

800 
720 


(30) 
2)1-0  pts. 

4)1-5  qt. 

2)1-375  gal. 

4)3-6875  pk. 


•921875  bush. 


800 
720 

80 


Page  186. 

(33) 

(34) 

(35) 

•3945 

24 

•3965 
8 

•309153 
20 

15780 
7890 

3-1720  fur. 
40 

6-8800  per. 
5i 

6-183060  dwt. 
24 

9-4680  hrs. 
60 

732240 
366120 

28-0800  min. 
60 

44000 
4400 

4-393440  grs. 

4-8000  sec. 

4-8400  yds, 
3 

2-5200  ft. 
12 

6-2400  in. 


Pages  185,  186.] 


KEY. 


81 


•       (36)  (37) 

22-'75  =  22^ff  =  22|.  7  b.  1  p.  1  g.  1  qts.  =  237  qts. 

£2  2s.6d.X22i=:£48  6s.l0^d.    lM7825X237=:2649-24525qt.= 

82  b.  3  p.  0  g.  1  q.  0-4905  pts. 

(38)  (39)  (40) 

•2057  1  f.  36  p.  2  y.  5  in.  =  15125  in.  -625 

12  3 

. 15125  X  '176  =  2662  in.  = 


2 -4684  02. 
20 


13  per.  2  yds.  1  ft.  4  in. 


9-3680  dwt. 

24 


14720 
7360 


8*8320  grs. 

(41) 

•015625 
4 


(42) 
•9378 


■062500  pk. 
2 


125000  gal. 
4 


3-7512  r. 
40 

30-0480  per. 
30i 


•500000  qt. 
2 

I -000000  pt. 


14400 
120 


1-4520  yd. 
9 

4-0680  ft. 
144 


2720 
2720 
680 


1-875  mil. 
8 

7-000  fur. 


(43) 
1  sq.  yd.  3  ft.  72  in.  =  1800  in. 

•2775  X  1800  =  499-5  in.  = 

3  ft.  Gli  in. 


9»7920in.  =  9f^^  in. 


82 

KEY.              /          [Nat.  Ai 

Page  191. 

(54) 

(55) 

•8  =  |. 

•19    =    U: 

•05  =  ^. 

•1067  =  Mf^  =  -^,^,. 

•342  =  Mf  = 

i^V    -11115  =  1^^^1  =  TifiL.f. 

•7004  =  mh 

•704103  =  lum  =  if  mi. 

•002003    =     ylt^i-y- 

(56) 

•102 

=  m  =  3¥a- 

•0013 

=  Fgg?- 

•00007103 

=   ?9  9^MW 

•01020304 

JL.P  2  03  04 

—  79999999 ♦ 

•987654321 

=  im^mi  =  mi-m^. 

Page  192. 

(58) 

•8325 
83 

•147658         *4320075 
147                  432 

uu  -  mh 

FaBOOO                 999t)000    ' —    3333000* 

(59) 

875-4965 
49 

301-82*75*6 
82 

875i|^a  =  875Hff  SOlftl^  =  30WM7  =  ^IHU- 


Pages  191-194.1 


KEY. 


85 


•083 
8 


¥oS 


b 


►7034 
V03 


'00207 
2 


(60) 

-6W4     =    f4* 


123456 
123 


(61) 


'96432 
96 


—    T'gVo 


•143271 
1432 

■590000 


tne  -  m 


Page 

194. 

(63) 

Dissimilar. 

Similar. 

Similar  and  Coterminous, 

•9 

=: 

•99999 

=:         -9999999999 

6-327 

= 

6-327272 

=       6-3272727272 

19-43 

= 

19^43000 

=     19-4300000000 

27-0278 

= 

27-027878 

=     27-0278787878 

•0347123 

= 

•0347123 

=         -0347123123 

2  carried. 

Sum,  =  53-8198638274 


84 

KET. 

[Nat.  AwtH. 

Dissimilar. 

(64) 

Similar. 

Similar  and  Coterminous. 

1-421 

= 

7-4272*7        = 

7-42727272727272*7 

9-1234 

= 

9-123423      = 

9-123423423423423 

n -2987643 

= 

17-2987643     = 

17*298764376437643 

18-67 

— 

18-67676        = 
Sum,     = 

18-676767676767676 

2  carried. 

52-526228203901471 

Dissimilar. 

Similar.    . 

Similar  and  Coterminous. 

4-95 

• 

4-959595       = 

:     4-9595959595 

7-164 

= 

7-1641641     = 

:     7-1641641641 

4-7123 

= 

4-7123123     = 

:     4-7123123123 

•97317 

— 

•97317        = 
Sum,    = 

:       -973177777*7 

2  carried. 

:  17-8092502138 

Dissimilar. 

(66) 

Similar. 

Similar  and  Coterminous, 

1-5 

= 

1-5000 

=        1-500000000 

99-083 

= 

99-0830 

=       99-083000000 

•162 

= 

•162162 

=           -162162162 

•814 

— 

•814814 

=           -814814814 

2-93 

= 

2-93939 

=         2-939393939 

3-769230 

= 

3-769230769 

=         3-769230769 

97-26 

= 

97-2666 

=±       97-266666666 

134-09 

=: 

134-09090 

=     134-090909090 

3  carried. 

Sum,  =:  339*626177443 


Pages  194,  195.] 


Dissimilar. 
.729-3427        = 
:93-126  = 


Dissimilar. 
1-437291 
-00713 


Dissimilar. 

1-12754 

♦47384 


Dissimilar. 
42-18763 
17-0000008432 


KEY.  86 

Page  195. 

(68) 

Similar.  Similar  and  Coterminous, 

729-342742  =         729-342743 

93-1260  :=z  93-12600Q 


636-216743 


(69) 

Similar,  Similar  and  Coterminous, 

1-43729137  =       1-4372913729137 

•00713  =         -0071313131313 


1-4301600597824 

(70) 

Similar,  Similar  and  Coterminous. 
1-12754        =         1-12754754754754 
•473847       =:  -47384738473847  . 


•65370016280907 


(71) 

Similar.  Similar  and  Coterminous. 

42-1876333  =       42-1876333333 

17-0000008432  =       17-0000008432 


25-1876324900 


§6  KEY.  f^^""^'  Arjth. 

Page  196. 

(74) 

2-9  =  21  =3.  7-25  X  3  =  21-75. 

(75) 

•297  =;  til  =;  H  and  7-72  =  7^0^^  =  ^  =  i^i. 

ilXW  =  ^^=  2-29513. 

(76) 

•818  =  tig  =  A  and  -77  =  ^o-         A  X  -No  =  *  =  '63. 
(77) 

1  -  735  =  m^  =:im=m  and  -47053 = mu = m'o- 

l^X^n  =  ^mW-  =  -81654168350. 

(78) 

4-722  =  4f^fl  =  4H  =  !f  and  •  198  =  iff  =  t,%. 

n   X  li\  =  m=  -935. 
(80) 

•082  =  ^  and   -123  =  iff  =  ^. 

*  -f  *  =  *   X    W  =   ?   =    -6. 

(81) 

389-185  =  389Mf  =  "^W^   and   15-7  =   15^-  =  ^3.^ 

^■W^  -7-  H^  =  ^9^^  X  Th  =  ¥i¥  =  24-6. 
(82) 

-81654168350  =  |MMf!M§f  =  im^5f?H?. 

•47053  =  um  =  Mm. 

1-735. 


Page  196.] 


KEY. 
(83) 


87 


•45  =  If  =  -ft-  and    -118881   = 


=  1^ 


T^-ri%  =  AXW   =   ff  =  3-823529411764T058. 


MISCELLANEOUS  EXERCISES. 


(84) 

i  of  ^  of  iV  Of  14  =  i  X  ?  X  tV  X  Y  =  f  =  -8. 


(85) 


•67  =  ^  and  2'13  =  2^|  =  ^. 

|i  X  Vr  =  W/cf  =  1  -4445566778  + 

(86) 

wk. 
•678125  =  4  days  17  hours  55  minutes  30  seconds. 
7 


4-746875  days. 
24 


(87) 


2987500 
1493750 


'92437 
92 


17-925000  hours. 
60 


55*500000  minutes. 
60 


30-000000  seconds. 


88                                          KEY.  [Nat.  Arith. 
(88) 

Similar.  Similar  and  Coterminous. 

=     67-2343434  =       67-23434343434 

=     98-71371371  =      98-7l37l37l37l 

=     91-03471234  =       91-03471234234 


)issimilar. 
67-234 

98-713 

91-03471234 

Sum,  =  256-98276949039 

Dissimilar.  Similar  and  Coterminous, 

256-98276949039         =         256-98276949039 
100*123456789  =         100-12345678945 


Difference        =        156-85931270094 

(89) 

12)  9  in. 

3)  2 -75  ft. 

50  2-916  yds. 
2  2 

11)  5-833 

40)36-5303  rds. 


8)  5-913257  fur. 

•739157196  miles. 
(90) 
1 7-428571  sq.  ft.  =  1 7^|f|^ sq.  ft.  =  17^ sq.  ft.  =  17  sq.  ft.  61^  in. 

lOO-Ssq.  in.  =  100| 


Difference,    =     16sq.ft.  104Hin. 


Pages  196,  197.]  KEY.  89 

(91) 

•91'789'772 
917897 

•917897*72  of  2  a.  =  nUhui  X  !  a.  =  mUU'^  =  HM  = 
1  a.  3  r.  13  per.  22  yds. 


(92) 


11-287 
2 


11-287  =     11|M  =  11^.     1-0428571  =  I/.^bVo  =  h^- 

(93) 

47-345  =  -Yc^^  and  l.*76  =  lU  -  Y^ 

Vd'o^  ^  W  =  \'M^  X  ^^  =  ^5^^  =  26-7837428571. 

(94) 

Dissimilar.  Similar.      Similar  and  Coterminous. 

85-62  =         85-626  =         85-62626 

13-76432         =         13-76432         =         13-76432 


Difference,        =         71-86193 

(95)  (96) 

'734  of  a  lb.  =  11-744  oz.         2  ft.  5 J  in.  =  29^  in.=  -»^  In. 
■198ofanoz.=      -198  02. 

27«3ft.  =  27ift.  =  328  in. 

Difference,  =  11-546  oz. 

20-16ft.  =  20^ft.  =  242in. 
328  X  242 -^  ^  =  ^  X  24^  X  8^  =  2 706  in.  =  75-J^ yds. 

(97) 

3-145  =  3Ui  =  3A  =  W  and  4-297  =  4.^1  =  4H  =  W*- 

W    X   W  =  ¥oW   =   13-5169533. 


90 

KEY.                          [Nat.  Arith. 

(98) 

-4''o.    Here  40  =  23x5.      Therefore  the  equivalent  decimal 

will  contain  3  places. 

-h-       " 

24  =  23x3.             "         "         "         "         3     " 

A.       " 

15  =  5X3.               "         "         «         "         1     « 

-1^4^.            " 

144  =  2^1X32.           «         "         "         «         4     " 

^0-             " 

90  =  2X5X3^.       "         "         «         «         1     « 

3¥^4.            « 

3584  =  29x7.             "         «         "         «         9     « 

(99) 

81§  =  81-6  and  328|t  =  328-23. 

Dissimilar.               Similar.              Similar  and  Coterminous. 

81-6 

=          81-666            =          81-66666666 

61-126 

=           61-126             =           61-12666666 

328-23 

=         328-2323           =         328-23232323 

5-624 

=             5-62462         =             5-62462462 

2  carried. 

Sum,         =         476-65028119 

(100) 

/ 

4-4— 2-83               6-8X3\              2-8X2-27 

f 

>^                    1      1 

1 

]      ' 

\ 

1-6+2-629               2-25  /                 ^.y^Q 

/l-6l               20-4  \              24X2|^      , 

= 

I X )     +    

\4.296               2-25/                 1^^ 

/m                20f\                24  X2^ 

= 

( X     )     + 

\4ftt               2i  /    .               1^^ 

/iH           ^r\          ¥xff 

— 

( X    )    +    

\itlf           f  /            II 

/  ^           ¥\          ¥Xt^ 

rz 

I X     -)     + 

\V^^          1 1             M 

I 


=      ( X      -)      +     -     =     (m      X      ^a^)     +     ¥ 


-    (i    X    W)    +    ¥   =   ¥-    + 


=     V^    =    9. 


Pages  197,  198.] 

KEY. 

Page  198. 

(1) 

V 

V 

V 

9)4312131 

3)4312131 

g)4312131 

9)224322.. 8 

3)1234023.. 2 

8)242343.. 7 

9) 12043.. 5 

3)224322.. 2 

8)14022. .2 

9)344.. T 

3)41240.. 2 

8)1032. .1 

3)12043.. 1 

9)21. .0 

8)32. .6 

1..2 

3)2144.. 1 

3)344.. 2 

3)113. .0 

3)21. .0 

3)3. .2 

1..0 

2..1 

V                            IX 

III 

VIII 

4312131  =         120758  =         10200211222  =       21612 

5                       '  9 

3 

8 

—                        

_ 

m-~ 

23                         11 

3 

299 

17 

5                           9 

3 

3 

8 

116                          99 

11 

898 

142 

5                           9 

3 

3 

8 

582                       898 

33 

2695 

1137 

5                          9 

3 

3 

8 

— 

2911                     8087 

99 

8087 

9098 

6                           9 

3 

3 

8 

14558                   72791  dec.            299 

24263 

72791  dec. 

5 

3 

72791  decimals. 

72791  dec. 

91 


92  KET,  [Nat.  ARlTff. 

(3> 

976-432  4-  '00000096  =  97643200000  -^  96  and  96  =  12  X  8. 
12)97643200000 


8)8136933333-3 


1017116666-6 

(4) 

(2|  4-  '5625  —  1-5  -H  tV)   -r-    V 

(liSr  X   I   X  296  X  -rfr  -^  V-)  ^  -9472947 

- 


mx|x^PXTkxA)~tlH   I^x^xM^Xt^xAxII^ 


if  If 

=    — — -    =    Jg«i    =     2§.    Jlns. 


^ 


(6) 

lbs.  oz.  dr.  scr,    lbs.  oz.  dr.  scr.  grs. 
977       2)     97     341     17 
12  12 


115 

ii6t 

8 

8 

927 

9340 

3 

3 

2783 

28021 

20 

) 

20 

55660 

560437(10^^. 
55660 

3837 


Page  198.] 


KEY. 


93 


» 


(6) 

15  yds.  =  540  in.  and  Y  ft.  =  84  in. 

6  ft.     =    T2  in.  and  4  ft.  =  48  in. 

(540X84X13)  —  (Y2X48X13)  =  589680  —  44928  =  544752. 

544752  ~  108  =  5044. 


O) 


9  ft.  6' 

4" 

Hfff 

11       7 

9 

11 

8 

8     10'''' 

2/////    g////// 

7 

1 

9       5 

3 

5       6 

8 

8       1 

104     10 

2 

5 

111       0 

9 

7      4 
(8) 

5         5 

m 

HF 

-^^=' 

=  'h'ii  =  smh 


(9) 

pts. 
2)782436 


4)391218.. Opt. 


2)97804.-2  qt. 


4)43902.-0  gal. 


(10) 
77.. 42- -27.. 21.. 33.. 14.. ^..11.. 63- -30 
6..^t-.   ?..  !?-.   2  5^. .30 

77X27X10  =  20790  =  1.  cm. 


12225.. 2  pks. 
12225  bush.  2  pks.  0  gal.  2  qts. 


94 


KEY. 


[Nat.  Arith. 


(11) 

XII 

28e4)36^8'7942(13Y5M2 
28e4 

9e47 
82^0 

18679 
172'74 

14054 
11888 


IX 

3762814 
9 


23882 
23554 


32/-0 
28e-4 

5^80 

55-^8 

4-94 


34 
9 

312 
9 

2810 
9 

25298 
9 

227683 
9 

2049151 


(12) 

150528  =  210X3X72. 

10+1  =  11 
l  +  l  =  2 
2+1  =  3 

11X3X2  =  66. 


(13) 

2wks.  2dys.  =  16dys. 
•1234625 
16 


(14) 
728i  =  8i  +  2  X  10  +  7  X  10  X  10. 


7407750 
1234625 


lbs.  oz.  dr. 
27  4  3  X  81  = 
10 


1-9754000  dys. 
24 


272  9  14  X  2 
10 


2726  2  12  X  7 


39016000 
19508000 
23"- 4096000  hrs. 

60 

24-5760000  min. 
60 


lbs.  oz.  dr. 
231  11  9^ 

545  3  12 

19083  3  4 
19860  2  9^ 


34-5600000  =  34^1  sec. 


Pages  198,  199.]  KEY.  95 

(15) 

£16  3s.  8|d.  =  $64-74-5^^  and  £67  I7s.  7id.  =  $271-52-1^. 

$98-17  +  $42-29  +  $64- 74i\+  $97-19  +  $127-87^  =$430-27-1^. 

$430-27^12  —  $271-52^  =  $158-75. 


(16) 

9123—91 

f.      '76  =  ^.      .9123  =  =  ^U%  =  IHI. 

9900 
.    .  3327—3 

.003327     =     ^ .=     yf|24o     =     sHIo. 

999000 


(18) 


C{(2^ 

X  •5ofl4)+9it+-09+^3^} 

-n-M 

-rCHof- 

16) 

[(•7632763X11)  X  i  of  \U1  X  (i  of -2 

of  -3  of 

•25  of  96)- 

7--*2 

[{( 

i  of  •6732467-7- 
5~XiX^)  +  9it  +  TV  +  ^^r}- 

(i+ofi) 

(^1 

m  x\^xix  \U  x^xix 

^  X  ix¥)-M 

i  X  um  -^  i 

(2  4-9i^  +  -A-+^A-)-ii- 

i^/^Hxi 

unxh^xixmxixhx^xix^ 

'I'-xi 

i  X  um  X  i- 

(i2-ii-/V)^Hxi      ffxHx^         ^ 


96  KEY.  [Nat.  Arits. 

(19) 

8  children  will  have  8  children's  shares. 
One  woman  will  have  3  children's  shares  .'.6  women  will  have 

6  X  3  =  18  children's  shares. 
One  man  will  have  6  children's  shares  .♦.4  men  will  have 

4  X  6  =  24  children's  shares. 
4  men,  6  women,  and  8  child,  will  therefore  have  50  child,  shares. 
£550  3s.  lid. -f  50  =  £11  Os.  Ofd.  =  child's  share. 
£  11  Os.  Old.  X    3  =  £33  Os.  2id.  =  woman's  share. 
£  33  Os.  2id.  X    2  =  £66  Os.  4id.  =  man's  share. 

(20) 

16^  +  19f  +  231  4-  129^  =  16  +  19  +  23  +  129  + 
(^+1  +  I  +  f)  =  187  +  3^5^=  190^^. 

(21) 

8100  =  2^  X  3*  X  5^ 
1. .3. .9. .27. .81 
1..2..4 

1.. 3.. 9.. 27.. 81.. 2.. 6.. 18.. 54.. 162.. 4.. 12.. 36.. 108.. 324 

1..5..25 

1..3.. 9..  27..  81..  2..  6..  18..  54.".  162,. 4..  12.. 36..  108..  324.. 
5. . 15. .45. . 135. .405. . 10. .30. .90. . 270. .810. .20. .60. . 180. . 
540.  .1620. .25. .75.  .225.  .675. .2025.  .50.  .150  ..450  ..1350..- 
4050. . 100. .30. .900. .2700. .8100. 

Therefore  the  divisors  of  8100  are  1,  2,  3,  4,  5,  6,  9,  10,  12,- 
15,  18,  20,  25,  27,  30,  36,  45,  50,  54,  60,  75,  81,  90,  100,  108,  135, 
150,  162,  180,  225,  270,  300,  324,  405,  450,  540,  675,  810,  900, 
1350,  1620,  2025,  2700,  4050,  8100. 
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KEY. 


97 


(22) 

2691)11817(4 
10764 


(23) 
sec. 
60)2551443 


1053)2691(2 
2106 


60)42524..   3 


585)1053(1 
585 


468)585(1 
468 


24) 708.. 44 

29.. 12 

29  d.,  12  h.,  44  m.,  3  sec. 
sec. 
60)31556928 


117)468(4 
468 


60)525948.-48 


24)8765.. 48 

9828  is  divisible  hj  117  .♦.  117  is  the G.  CM.  

365..   5 
365  d.,  5  h.,  48  m.,  48  sec. 

(24) 

14  ft.  11  in.  =  179  in. 
38  miles  =  2407680  in. 
2407680  -r  179  =  13450|f§. 

(25) 

11  ft.  X  13  ft.  X  15  ft.  =  2145  cub.  ft. 

One  cubic  foot  weighs  62i  lbs.     2145X62J  =  134062^  =  weight 

of  2145  cub.  ft. 

One  gallon  weighs  10  lbs.     134062^  -^  10  =  13406^  =  gals,  in 

134062^  lbs. 


lltd. 


(26) 
£73  X  400 

17s.  X     20 
47  far.  X  5 -f-  12 


$292-00 
3-40 


£73     17s.     ll|d.     =    $295-59-i\ 

(27) 

23^  -  76il  =  92H  -  76ii  =  16^^  =  %%^ 
4206             %^^ 
^0^    ^    -^3     =     X     =     ^^    =    247^, 

W  1^ 


98 

KEY. 

(28) 

[Nat.  Arith, 

5|-M 

l|of4i          ^Xi 

I  X^ 

"iir  ^  nf 



X  f  X  = 

H^x¥ 

A    6   Ol 

Uof  f-MO^ 

13|of5^       fXfX^ 

He^ 

"~    — 

9 

^{^ 

it^X3X31             ^ 

^X 

3X9X31 

16X2                i^             2x?XJ?tX2 

16X2X2x2 

m  =  6^. 

(29) 

XI 

XI 

XI 

5)91342 

12)91342 

2)91342 

5)19074. .4 

12)83/4.. 9 

2)46176.. 1 

5)4015.. 1 

12)773.. 1 

2)23093.. 0 

5)891. .0  . 

12)70. .3 

2)115/1. .1 

5)184. .3 

6. .5 

2)62/6.. 0 

5)3g..3 

2)3153.. 0 

5)8. .2 

2)1627. .0 

1..3 

2)869. .0 

2)434.. 1 

2)217. .1 

2)109. .0 

2)5/. .0 

2/..1 

2)15. .0 

2)8"..  0 

2)4. .0 

2)2. .0 

1..0 
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KEY. 
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(29  continued.) 

XI 

V 

XII 

II 

91342 

13233014   65319 

100000100110000101 

11 

5 

12 

2 

100 

8 

77 

2 

260 

11 

5 

12 

2 

2 

1103 

42 

927 

4 

521 

11 

5 

12 

2 

2 

-— 

— — . 

— 

— ^_ 

12137 

213 

11125 

8 

1043 

11 

5 

12 

2 

2 

133509  dec. 

1068 

133509  dec. 

16 

2086 

5 

2 

2 

— 

1 

5340 

32 

4172 

5 

2 

2 

_ 

— _  ' 

26701 

65 

8344 

5 

2 

2 

133509  dec. 

130 
2 

16688 
2 

• 

* 

260 

• 

33377 
2 

66754 
2 

133509  dec. 

100 

KEY. 

[Nat.  Arith. 

(30) 
2)7680  = 

2)3840 

(31) 
;  2^X3X5        m.  f.  p.  y.  : 
72  3   7   2 
8 

ft.  in.                     (32) 
1    7 

$•47  X  97  =  $45-59. 

3)1920 

579  far. 

(33) 

2)960 
2)480 

40 
23167  per. 

(73x4Xll)-r  128  =  25^. 
$3-62iX25^%  =  $90-96ii. 

2)240 

115837 

2)120 

11583i 

2)60 
2)30 
3)15 

127420^  yds. 
3 

3822621  ft. 
12 

5 

4587157  in. 

12. 

55045884  lines 

(34) 

93-723  - 

-  93HR 

=  9|^^  and  2i 

92786 
=    X 

.    11 

1-4173  =  29im  =  ^m^'. 

Ill 

5^5)$^^              92786X111 

293879             11X293879 

WmW     =     3 

•185988  4- 

(35) 
One  bushel  of  oats  weighs  34  lbs. 
73429  -7-  34  =  2159||  bushels. 


in  73429  lbs.  there  are 


(36) 

In  719630  lbs.  of  wheat  there  are  719630  -j-  60 

$1-80  X  11993f  =  $21588-90. 

Or  $1-80  per  bushel  =:  3  cents  per  lb. 

719630  X  3  =  2158890  cents.  =^$21588-96. 
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(38) 

21389)180'781(8 
171112 


(31)  9669)21389(2 

19338 

$72-14  +  $93-76  =  $165-90  

2051)9669(4 
$165-90  X  9-47  =  $1571-0730  8204 

$1571-0730  -r  11  =  $142-8248+  1465)2051(1 

1465 


586)1465(2 
1172 

293)586(2 
586 
Last  divisor  293  =  G.  C.  M. 


(39) 

TT»  «)  71  ^»  TTi  Tffi  i« 

The  least  common  multiple  of  11,  5,  7,  33,  14,  10  and  2  is  2310. 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^^  = 
210;  for  the  second,  ^^^a  =:  452  ;  for  the  third,  ^3^^  =  330  ; 
for  the  fourth,  2-3xa  —  70  ;  for  the  fifth,  m^  =  165 ;  for  the 
sixth,  ^^  =  231 ;  for  the  seventh,  ^^p-  =  1155. 

Multiplying  by  these  numbers,  we  obtain  jt¥^i  iMh  lfi^» 
■MV)  iii^,  Mil,  and  ^^  for  the  required  fraction. 

(40) 

$-11  X  17  =  $1-87.  $-37^  X  19  =  $7-12i.  $2-17  X  14J  = 
$31-46J.  $-27  X  67  =  $18-09.  $1-37^  X  15  =  $20-62J. 

$1-87  -f  $7-12J  +  $31-46i  +  $4-75  +  $11-50  +  $18-09  + 
$20-62i  +  $7-93  =  $103•35^ 

O 


102  KEY.  [Nat.  Aeith. 

Page  210. 

(17) 

1-22 
Baskets.  $1I?-^!^X87 

;       11  :  87  ::  $13-42  : =  $106-14  Ans. 

11 

(18) 

19 
Cords.                    $^15^X25 
28  :  25  ::  $266  :  =  $237-50  Ans. 

%^ 
2 

(19) 

4 

days  1^X83 -60 

$29-20  :  $83-60  ::  16  : =  45fl  days.  Ans. 

7-3 

(20) 
•8 
Bags.  $1V^^X156 

16  :  156  ::  $12-80  : =  $124-80  Ans 

1^ 

(21) 

Feet.        ft.    7x112 

5  :  112  ::  7  ; =  I56f  fi.  Ans. 

5 

(22) 
9 
Cows.     days.  ^5(X27 
55  :  27  ::  99  : =  48|  davs.  Ans. 

^^ 
5 

(23) 

Acres,     bus.  9X48 

5  :  48  ::  9  : =  86?  bush.  Ans. 
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(24) 

11 
Perches,  days.  2xW 
73  :  803  ::  2  : =  22  days.  Ans. 

%^ 

(25) 
141 
Pails.            lbs.     lOOxll^H 
176  :  1128  ::  lOO  : =  640n  lbs.  Ans 

22 

(26) 

•58     155 
$20-88xH^!^ 
108  :  465  ::  $20-88  : =  $89-90  Ans 

!?^ 

(27) 
9       639 
$         $        brls.  nXW'Si 
16  :  1278  ::  72  : =  5751  barrels.  Ans 

(28) 
15 
Men.    Acres    li^^xS 

11  ;  3  ::  165  : =  45  acres.  Ans. 

11 

(29) 

125 
Barrels,  loaves  %^^  x  67 
4  ;  67  ::  250  : —  =  4187^  loaves.  Ans. 

2 

(30) 

Bushels.       brls.  16X1?I5( 

190  :  38  ::  16  ;  =  3 i- barrels.  Ans. 

5 


103 


104 


KEY. 

[NjlT.  ASITB. 

(31) 

6 

Days. 
15  ;  12  : 

men 

;:  90  : 

5^^X12 
(32) 

:  72  men.  Ans. 

D'.work. 

1*1  •  2*7^ 

brls. 
::  2  : 

2x279 

:  32^4^  barrels.  Ans. 

i.  1    •    Jj  Of 

17 

Hours. 
1  ;  24  :: 

miles. 
27  :  : 

(33) 

27x  24  = 

(34) 

:  648  miles.  Ans. 

Cows. 
1  :  23 

lbs. 
::  30 

30X23 

=  984  lbs.  Ans. 

(37) 
375        7 
S|t^l^      ^1      16 

A  -U''  $9*^50  : X  —  X  —  =  $42000  Ans. 

1  X^       ? 

(38) 

Yard.     s.     5        1        1^        s. 
}:i::f:-x-x-  =  ^  =  2fd.  Ans. 

3 

(39) 

1-07  3 

Tons.  $7-49x8J      t-^5^      25     ^ 

^:8i  ::  $7-49: = X  —  X-  =  $80-25  Ans. 

I  1  ?       t 

(40) 

•14 
4-06 
Yards.  %^-^%      4       5 

6^  :  ^  ::  $28-42  : X  -  X  —  =  $2-80  Ans. 

1  ^      !^^ 
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KEY. 
(41) 


105 


Dollar,    bag   ^         1         %^ 
M  :  3jV  ::  f  :  -  X  —  X  —  =  -1^  of  a  bag.  Ans. 
^        %^        12 

(42) 

$        $          $     981X4*72^^      98-8'75X472-44 
100:472^::98|: = =$467- 12 i  Ans. 


100 


100 


(43) 


295        9 
Tons.        days     lOt^^-Xllii    IW    1^^     5 
l7f:llH::10Ti\: = X — X— ='?0if^dy3.Ans. 


m 


11       17 


(44) 

Tons,     cords.  22^X11^       W    295      11? 
15/^:11^::  22^: =  — x — X — =16-^  cords.  Ans. 

i5t^       9    %^  m 


(45) 

Yds.  yds.  $  foftVof45xiofioff| 

i  off  of  3J :  t  of  J  of  1^  ::f  of  t^fof  4§:  - 


i  of^ofSi 
15 

—     X    —    =    $ij^An3. 

224 

(47) 

37  sq.  yds.  4  ft.  120  in.  =  48648  in.,  and  9  sq.  yds.  2  ft.  =  11952  in. 

2027 

Inches.            3'50x^HW 
11952  :  48648  ;:  $3-50  :  =  $14-2454-  Ans. 

1^S(^ 
498 


106 '  KEY.  [Nat.  Aeith. 

(48) 

12  lbs.  10  oz.   =    154  oz. 
Ounces. 
1  :  154  ::  $1-25  :  1-25  X  154  =  $192-50  Ans. 


(49) 

10  yds.  =  40  qrs.,  and  3  yds.  2  qrs.  =  14  qrs. 

.17       7 
Quarters.  ^-^^X^^ 

40  :  14  ::  $3-40  : —  =  $1-19  Ans. 

^^ 


(50) 

15  lbs.  12  dwt.  16  grs.  =  7504  grs.,  and  13  oz.  14  grs.  =  6254  grs. 

•95     3127 
Grains.                          l?-Si^X^^^^ 
7504  :  6254  ::  $3-80  : =  $3*1674- Ans. 

938 


(51) 


3  lbs.  1  oz.  11  dwt.=751  dwt.  and  12  lbs.  6oz.  4  dwt.=3004  dwt. 

150 
Dwt.      $    ^^qxtl^i 
3004  :  751  ::  600  : =  $150  Ans. 


(52) 


Barrels,   h.  m.  s.   2  h.  46  m,  30  s.  X  %^ 

54  :  24  ::  2  46  30  : =  l  hr.  14  min.  Ans. 

9 


Pages  212-213.]  KEY.  107 

(53) 

73  yds.  3qrs.  2  na.  1  in.=  2660J  in.     3F1.  e.  2qrs.  1  na.=  10U  in  . 
And  £4  17s.  S^d.  =  ll72id. 
521 
Inches.  d.       ll72iX2660^         TOS(         5321  ^ 

l0U:2660J::ll72i: =  x  X  —  = 

lOli  H  2  ^^^      . 

45 
^7  7^241  d.  =  £128  6s.  lOfJjd.  Ans. 


(54) 

8kl  lbs.  =  1361  oz. 
7         205  3 

Ounces.  s.      %SCl        ^IQ         5^         s, 

4^^  :  136§  ::  8ii  :  —  x  —  X  —  =  "^i^^  =^^13  9s.0id.  Ans. 
!^^  8  ^1 

16 

(55) 

52 
Pages.                    1!^J5X400 
327  :  400  ::  156  : =  laOTa^^Vj  i-e.on  the  191«t  p.  Ans. 

109 

(56) 

46  a.,  3  r.,  14  p.  =  7294  p.,  and  35  a.,  2  r.,  10  p.  =  5690  p. 
50 
Perches.    £       •U^^X5690 
7494  :  5690  ::  lOO  : =  £75  IBs.  6|f|&d.  Ans. 

3747 


(57) 

17 
Days.  miles.  l^x*^H 
48  :  68  ::  12  :  =  17  miles  per  day.  Ans. 


10j8  KEY.  [Nat.  Abith. 

(58) 

113 

Shillings,      lbs.     113       %%!Si        3 
2U  :  32f  ::  16| :  —  x  —  X  —  =  W^  =  24^^  lbs.  Ans. 
1         7         $^ 
32 


(59) 

17493  X  1000  X  5  cub.  ft.  =  87465000  cub.  ft. 

192724  X  1000  X  4  cub.  ft.  =  770896000  cub.  ft. 

87465000  +  770896000  =  858361000  cub.  ft. 

Cubic  feet.     ton.  8583615|QI^ 

9000  :  858361000  ::  1  ; =  953 73f  tons.  Ans. 


(60) 

50000  X  9000  =  450000000  =  cub.  ft.  of  gas  in  50000  tons  of  coal. 

Cubic  feet.  hour.  Ans. 

4  :  450000000  ::  1  :  ^tJiaimmiaii  —  112500000  h.  =  12842  y.  170  d. 


(61) 

lbs.  lbs.  lbs.  lb.  lb. 
4  +  3  +  2  +  1  +  1  =  lOi  lbs. 

lbs.                   11270 
lOi  :  11270  ::  l  : =  1073,  and  3J  lbs.  remaining.  Ans. 

m 

(62) 

180  miles  =  180  X  1760  =  316800  yards. 

Yards.       day. 

3168?|qxl 
100  :  316800  ::  l  : =  3168  dys.  or  about  8§  yrs.  Ans. 
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Page  216. 

(4) 

120:  90  bush.     )  ^fi|X5(iS{X14 

>  ::  56  days  : =  7X14  =  98  days. 

6:  14  horses.)  WX^ 


(5) 

9      4 
28  :  32  ft.  high.  ^  <5I?X?5^X15 

>  ::  63  men  : =  9x15  =  135  men. 

8;  15  days.      )  ^X%^ 

(6) 

3 

3:  45  length.    )  45         45      ^^X  4 

\  ::  lib.: =  — = =  3x4=  12 lbs. 

U  :    1  width.     )  3Xli      -If         1^ 

0) 

10  :  100  length.  >  SXUxlOO 

\  ::  3  lbs.  : =  2XliXlO  =  251b3. 

lj:li  width.     )  11X10 


44  :  132  tons 
18  :  5  days 


(8) 

2  8 


ns.)  1^X5X1?^ 

>  ::  12  horses  : =  2  X  5  =  10  horses. 

.     )  ^^XIH 


(9) 

%       5 


4  :  14  men.  )  27XMX1^ 

>  ::  27s.: =  27  X  5  =  1353.  =£6  15s. 

7:  10  days)  ^XX 


days 


110 


KEY. 


[Nat.  Aeith. 


3:5  masters.  1 

8:10  apprentices.    ' 
5:8  weeks. 
6:5^  days  per  wk 


(10) 

8 

%^  % 

i^^x5ixHxiqx^ 
j. ::  $144  : =  $440. 


1?XS(X^XIS 
(11) 


6  :  18  s.mak. 


> 


36  pairs  of  men's  shoes  : 


9       3 

^^X1HX5 


4  :  5  weeks.    )  ^X^ 

135  pairs  men's  and  the  women's  =  |J  =  J  of  135  =  90  pairs. 

(12) 
3       2 


9  :  18  feet  high. 
4  :  6  days. 


)  I^XIHXG 

>  ::  12  men  : = 

)  5)X^ 


3X2X6  =  36  men. 


(13) 


2  ■       3 
130  :  390  miles.  )  3  X 1^  X  ^^^ 

>  ::  3  days  : =  3X2  X3  =  18 

7  :  14  hours.  )  ll^QXt 

(14) 


10:60oz.  J  60X30      I^S 

221  :  30  d.   )  "  *  10X22^      1 


!?^      1       2 
X  —  X  — X—  =  4X2  =  8d. 

1      1^     4,^ 


10  :  5  compositors 

7  :  14  hours. 
20  :  40  sheets. 
24  :  16  pages. 
50  :  60  lines. 
40  :  50  letters. 


(15) 


-  ::  10  days  : 


2  S  8 

l^X!SiXi^X^^Xl6x^(^X^IS| 

l^XtX^^X^^X^^^X^^ 
k  Si 


2  X  16  =  32  days. 


Page  217.] 


336  :  240  men.        ^ 

5  :  9  days. 
10  :  12  hours. 

6  :  5  degrees. 
5  :  3  yards  wide 
3  :  2  yards  deep  ) 


KEY. 
(16) 

-  : :  70  yards  : 


111 


t^X^^qX9Xl^X^X?X2 

Wx^xiisix^xi^x:? 


6:12  horses. 
4  :  9  months. 


25  :  139  persons 
1  :  7  years. 


9  X  2  X  2  =  36  yards. 
(17) 

4       2 
1^X15^X9 

16  acres  : =  4  X  2  X  9  =  72  acres. 

^X^ 


(18) 

12 

;:  300  bus.  :  — 


X  139x7 


^^ 


=  11676  bushels. 


(19) 


3 
48  :  32  men.  ^  2     SI^S( 

36  :  864  feet  long.  I  ^X^^xH^Hx5x? 

4  :  3  feet  wide,     j  ^^ 

(20) 

234  33 

679  :  22407  sold's.  )  Y^S^x  W^l'iJXil^ 

^  ::  702  bushels : = 

336  :  112  days.       )  TOX  W 

8 
234  X  33  =  7722  bushels. 

(21) 

2 

'm 

12XWX27 

12  tailors  : =  648  tailors. 

1!^X1S( 


13  :  494  suits. 
19  :  27  days. 


112 


KEY. 
(22) 


[Nat.  Arith. 


17:40  head  of  cattle  f  5  a.  2  r.  10  p.X^^X^l 

>  ::  5  a.  2  r.  10  p. : z 

30:51  days.  )  ViX^^ 


5  a.  2  r.  10  p.  X  4  =  22  a.  1  r. 

(23) 

30         5 

20  :  100  ft.  long  )  l^q  X  l^Q  X  4 

>  ::  180  bricks  : 

6  :  4  feet  wide.  5  %^X^ 


1^ 


30  X  5  X  4  =  600  bricks. 


17  cords 
87  lbs. 
19  barrels 
92  days'  work 


Page  219. 
(4) 

=  116  lbs. 

=  23  barrels 

=  34  days'  work 

=  57  baskets  peaches 


31  baskets  peaches  =  24  dollars 
12  dollars  =  2  tons 

35  tons  =  X  cords 

l'JXl^tXl5(XJ|^X31Xl^X35  31x35 


llJ<X5(!?X?^X^tX5^^X2                   4X2 

^ 

2^2 

(5) 

6  lbs.  tea      =29  lbs.  sugar 

17  lbs.  sugar  =  1  bushel 

27  bushels      =  4  tons 

34  tons           =15  cows 

29  cows          =  1160  dollars 

20  dollars       =  x  lbs.  tea. 

3 

9     17 

^Xl7x 

:^tX3?^X^5(X^^            17X17X27 

=     -"^^  =  135|. 


u 


—    2. 


SS^XIX^XI^XIW 
2(      5        58 


5X58 


m^  =  26m 


Page  220.] 


KEY. 


lia 


(6) 


11  bush,  barley       =21  bush,  potatoes 


19     " 

potatoes     =  29     « 

oats 

115     " 

oats           =44    " 

wheat 

Ui  " 

wheat        =  38     " 

peas 

-- 

60     " 

peas           =55     « 

rye 

75    " 

rye             =  11|  " 

clover  sd. 

36     " 

clover  sd.  =  x      " 

barley 

%^              %^             18 

5X75X18 

—     «7 

F 

=  87^ 

^ix^s^x^^x^i^x^^xni 
1     %   n     %     k 

7X11 

O) 


16  baskets  pears  =29  turkeys 

17  turkeys  =  7  days'  work 


7i  days'  work 
31  loaves 

1  lb.  veal 
792  cents 
X  lbs.  sugar 

11 


=  187  loaves 
=  4  lbs.  veal 
=  11  cents 
=  63  lbs.  sugar 
=  21  baskets  pears 


5^5(XtXWX^XUXl5?X21 

"^^XltXtTx^iXlXW 
4  n 


11X7X21 


^^^  =  404i. 


(8) 


7  A  =  IIB 

5  B  =    8  0 

15  C  =  21  D 

11  D  =    5E 

42  B  =    a:  A 


7XI|X15X11X^^      7x15 

11X81X5;1X^     ~ 
4 


^^  log 


26i. 


114 


KEY. 


[Xat.  Abith. 


(9) 
1  barrels  flour  =23  cords 


6  cords 

=  11  cwt. 

46  cwt. 

=  £28 

£77. 

=   9  sheep 

5  sheep 

=  8  tons 

9  tons 

=  X  barrels  flour 

3       %       1 

Vxi^x^^x'5:tx5x^ 

3x7x5 

^3?X11X^HX5^X8 

8 

13i. 


(10) 

15  N.  England  =  20  New  York 
24  New  York  =  22^  N.  Jersey 
30  New  Jersey    =  20  Canada 

=  X  N..  England 


4807^  Canada' 

^6      1?       961i 

l^X^^X)?IS|XTOt^ 

■    ^IS}X^5^iXX^ 


961^  X  6     =     5769  s. 


£288  9s. 


Page  222. 

(1) 

11  2 

7         It         ^:?         :?i5^  11^ 

-x    —    x    —    X    —    X  — 

H            11            ^5)            11S(  $5) 

n  3 


2  :  3. 


(2) 
£119  X  400  =1476-00 

16s.  X  20  =        3-20 

6id.  =  26far.X  5-7-12=  -lOf 

£119  16s.  6^d.  =  $479'30f 


Page  222.] 


KEY. 
(4) 


115 


9  :  13=    9  —  13=  '692 
21  :  27  =  21  -^  27=  -777 

7  :  10=    74-10=  -7 
11  :  15  =  11 -r  15=  -"^SS 


Hence  21  :  27  is  the  greatest, 
and  9  :  13  the  least. 


Dissimilar. 

76-23478 

19-1342291 


(5) 

Similar.  Similar  and  Coterminous. 

76-234784       =     76-234784784784784 
19-1342291     =     19-134229122912291 


Difference,     =     57-100555661872493 


(6) 


71324^  undenary  =  1146287  denary,   23421  quinary  =  1736 
denary,  and  t4e1  duodenary  =  17995  denary. 

1146287  X  1736  =  1989954232  -^  17995  =  110583lf^fJ. 
110583if^||  denary*  =  53ee3^,J^f  duodenary,  12014313t^-^§||o 
quinary,  and  760iOf  |pf7  undenary. 


5-63  :  7-9  cubic  inches. 

1  :  1-220  spec.  grav. 
31-362052 


0) 

oz.         3-254x'7-9xl-220 

::  3-254  : 

5-63 

=     5-57052  oz.     Ans. 


5-63 


*  To  reduce  the  fractional  part,  reduce  both  numerator  and  denominator 
separately. 


116i  KEY.  [Nat.  Abith. 

(8) 
yds.  qrs.  na.  in.  yds.  qrs.  na.  in. 
1^)63     3      2     1(3300^  (9) 

51 

_  -916325  of  an  acre  =-916325X4840= 

12  4421-945  sq.  yds. 

4  4421-945x$-6T=$2962-'70+ 

51 

51  (10) 

0  loffofiof20bush.  x-5x-6Xi  = 

4  ixix|xYxix§xi= 

—  H  bush.  =  1  bush.  2  pks.  0  gal.  1  qt. 

2 

n 

(12) 
Whole  amount  of  increase  =  2571437—  1842265  =  '7291'?2. 

•7291 T2X 100 

1842265  :   100   ::    "7291 72  :  =  39  per  cent. 

1842265 

(13) 

iof§ofif~iof§of^  =  -s^-A  =  ^m. 

(14) 

ft.     11X7 

100:  7::  11: =  ii,.    ii-^  =  10t%. 

100 

(15) 
79  X  16  X  £-00163  =  £2-06032  =  £2  Is.  2f§|d. 

(16) 

3       7 
4  :  3  men     J  ^JXSxlJ^X^?^ 

10  :  12  hours  >  ::  2\  days  :  =:^  =  3i|days, 

20  :  35  acres)  ^X1^X^«( 

4      4 


Pages  222,  223.] 


KEY. 
(IT) 


117 


a  of  Ax  -02  X  -456)   -r  (If  of  |  of  1  of  51)  = 
38 
2      B  tl^ 

^      SJ       1      1^5i     17     !?     $      1  2X38 

_v V       V         y^ ^_^_^__  :^;  -  —  ■ 

5     11     ^^    W     1^     S     1     ^1    ,     5X11x25x37 
25     111      H  ^ 

37 


(18) 
^  4  13  7  1^ 

-x-x    —    x-x- 

17  5  3  1 


4  X   13     =     52. 


(19) 

50  barrels     =125  yards 
80  yards        ==  6  bales 
13  bales        =  3^  hogsheads 
X  hogsheads  =  1000  barrels 


^    3  125 

15^^Xi5X3iXl^^^ 

^^XH^X13 

2 


125x3x3^ 
2X13 


=     50H. 


(20) 

73-47  X  -0063  4-  17-2345  =  ^^^  X  tA^tt  "t  Wa^  = 
7347            63             333?^ 
X X  =  -oV^ViVoVo^  =  -026856599989+ 


100 


1000^         57391 


(21) 

2  roods  7  per.  4  yds.  3  ft.  117  in.  =  3416481  in.  and  7  acres  = 

43908480  inches. 

3416481  -^  43908480  =  -0778+ 

H 


118 


KEY. 
(22) 


[Nat.  Abith. 


f^  of  ^  of  i  of  TO  miles  =  -^3^  miles  =  5-33333+  miles. 

'13  of  11  fur.  =  8-03  fur.  =1-00375  mile. 

5-33333—  1-00375  =  4-32958  miles. 

(23) 

274312  nonary  =  167195  denary,  1101011010  =  858  denary,  and 
•5555  septenary  =  2000  denary. 

167195  —  858  =  166337  X  2000  =  332674000. 
332674000  denary  =  764876837  nonary, 

=  lOOllllOlOlOOOOllOOllllOlOOOO  binary, 
=  11146453021  septenary. 


275 
38 
18 


(24) 
^H..^t^..l8..1$Q..^Q^..5i^^ 


275  X  38  X  18  =  188100  =  1.  c.  m. 


10  :  6  weeks 
6  :  5  days 

11  :  10  hours 
2400  :  8742  feet  long 

18  :  20  feet  wide 
11  :  8  feet  high       J 

5X2914x2 


(25) 


«;  2914  2 

men    ^^X$X5XHS|xaWX^^XH 

60  : 

I^X^XIIX^^^ISIXIHXII 

3 


11X3X11 


=  ^m^  =  8om^ 


(26) 

172000  =  2^  X  3^  X  43.    Increasing  each  exponent  by  1  and 
multiplying  them  together  we  obtain  6  X  4  x  2  =  48. 


'Page  223.]  KEY.  119 

(27) 

42-7  =  42^  =  3^  and  9-n23  =  9^^=  ^HU  =  Y.^. 
^P-  X  ^W-  =  ^MfP  =  415-471137804. 

(28) 

73-42x27 

100  :  27  ::  $73-42  : =  $19-8234. 

100 
$73.42  —  $19-8234  =$53-5966. 

(29) 

6300  =  22  X  32  X  52  X  7. 
1..5..25 
1...2..   4 
1.. 5. .25. .2. .10. .50. .4. .20. .100 

1..3..   9 

1 . . 5. . 25. . 2 . . 10 . . 50 . . 4. . 20 . . 100. . 3. . 15. . 75. . 6. . 30. . 150. . 
12.. 60.. 300.. 9.. 45.. 225.. 18.. 90.. 450.. 36.. 180.. 900 

1..7 

1.. 5.. 25.. 2.. 10.. 50.. 4.. 20.. 100.. 3.. 15.. 75.. 6.. 30.. 150.. 
12.. 60.. 300.. 9.. 45.. 225.. 18.. 90.. 450.. 36.. 180.. 900  ..7  .. 
35..  175...  14..  70..  350..  28..  140..  700..  21..  105..  525  ..42.. 
210. .1050. .84. .420. .2100. .63. .315. .1575. .126. .630  ..  3150 
..252.. 1260.. 6300. 

Therefore  the  divisors  of  6300  are  1,  2,  3,  4,  5,  6,  7,  9,  10,  12, 
14,  15,  18,  20,  21,  25,  28,  30,  35,  36,  42,  45,  50,  60,  63,  70,  75,  84, 
90,  100,  105,  126,  140,  150,  175,  180,  210,  225,  252,  300,  315,  350, 
420,  450,  525,  630,  700,  900,  1050,  1260,  1575,  2100,  3150,  6300. 

(30). 

f  of  I  of  31  lbs.  =  i  lbs.,  ^'  of  i  of  f^  of  i  of  $1  =  $f, 

and  I  of  I-  of /^  of  U  of  90  lbs.  =  -L^Vcf  lbs. 
63 

lbs.          $     f  X  ¥^'       2        im      ^        $ 
g  :  Wo^  ::  f  : =  -  X x-  =  W=$5-04. 

I        ^      %m    ^ 

25 


120 


KEY. 


[Nat.  Arith, 


.  2  women  will  have  2 
11  children 


(31) 

7  men  will  have  7  men's  shares. 

One  woman  has  I'f  of  a  man's  share  ; 

X  t'r  =  tV  of  a.  man's  share. 
One  child  has  f  of  -I'f  =:  yt  of  ^  man's  share  ; 

will  have  11  X  -^  =  7  of  a  man's  share. 

7  men,  2  women  and  11  children  will  have  7  +  yV  +  f  =  8f| 

men's  shares. 

$2739-18  -f-  8f|  =  $325-99-1^1?  =z  a  man's  share. 

i^j-  of  $325  -99^^?  =  $88 •90|if    =  a  woman's  share. 

f  of  $88-90|if  =  $25-40^    =  a  child's  share. 


(33) 


yds.  ft.  in. 


^  of  6i  yds.  =  2y&  yds.  =  22 


f  off  of8ift. 
f  of-A-of  7i^Tyin. 


=  1    0 


4 

2     ^ 

13 


(34) 

11 

5 

Hi 


i-  =  104  :  5. 


Sum      =  3   2   8f    l^J  !?$i  :    !?        J 
(35) 


23  bush.  2  pks.  1  gal.  1  qt.  1  pt.  =  1515  pts. 
1515  X  9000  X  g-  =  4545000  in.  =  71  miles  5  fur.  34  per.  3  yds. 

(36) 
4158  462  ee  22 

10395  1155  165  55 


VIII. 


(37) 


i,  f,  f,  f .  Here  the  common  denominator  is  2x3x5x7 
=  322.  The  numerators  of  the  fractions  are,  for  the  first,  1  X 
3  X  5  X  7  =  151 ;  for  the  second,  2  X  2  X  5  X  7  =  214  ;  for 
the  third,  4  X  2  X  3  X  7  =  250 ;  for  the  fourth,  2  X  2  X  3  X 
5  =  74 ;  and  the  equivalent  fractions  are^  ^,  tki,  iff  and 
^,  which  when  added  together  =  Jf^  =  2^^^,  the  numbers 
all  through  being  in  the  octenary  scale. 
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(38) 

17  sheep    =       6  cows     1         g           2^                               VI 
26  cows    =    27^  acres            ^         %tl        i^        28        6{H 

12  acres    =     13  horses  l=—  X  x—   X  —  X— = 

11  horses  =     28  goats            ^^         ^^         ^^        ^^         1 
X  goats      =    68  sheep  J 

2^  X  28  =  70  goats. 

27:54  days 
24:18  eel. 
36:48  ft.  1. 
21:28ft.w. 
10:   9ft.d. 

(39) 

%^      a       4     ? 
50X^^X1HX^HX^HX5^X^ 

. : :  50  men  : =  200  men 

X7X^^X:?I^X^1X1QX? 
^      ^      n      % 

3:  5hrs.  [ 

Page  226. 

0) 

$•35X92647  =  $32426'45. 

(8) 


£    s. 

d. 

i 

4746  17 

0  =  cost  of  94937  pails  at  Is. 

I 

1582     5 

8  =     "        "        "         at  4d. 

395  11 

5  =     "        "        "         at  Id. 

4d. 
Id. 


£6724  14     1  =  cost  of  94937  pails  at  Is.  5d. 

(9)  (10) 

$•07^  X  95974  =  $7197-90         $28-80  X.62  =  $1785-60. 

(11)  (12) 

$-32^  X  2310  =  $750-75.         $-37^  X  211,7  =  $793-87^ 

(13) 


6d. 
3d. 

td. 


£    s. 

d. 

375     6 

0    =  price  of  7506  pairs  at  Is. 

187  13 

0    =         "            "           at6d. 

93   16 

6    =z         "             "            at  3d. 

23     9 

U=         "             «            at  id. 

£680    4     7}  =  price  of  7506  pairs  at  Is.  9|d. 


122 


KEY. 


[Nat.  Aeith. 


(14 

$'IU  X  121'7  =  $212-9Yi 

10s. 


5s. 

2s.  6d. 

Is.  3d. 

lid. 


(15) 
$3-011  X  2103  =  $6466'72J 

(16) 


i 

2096 
3 

6288 

0 

0  = 

cost  of  2096  oz 

at  £3. 

i 

1048 

0 

0  = 

11 

at  0 

10s. 

i 

524 

0 

0  = 

<( 

at  0 

.5s. 

h 

262 

0 

0  = 

(( 

at  0 

2s.  6d. 

IV 

131 

0 

0  = 

(( 

at  0 

Is.  3d. 

13 

2 

0  = 

(( 

at  0 

0  lid. 

£8266     2     0  = 


at  £3  18s.  lO^d, 


10  dwt. 


5  dwt. 
2  dwt.  12  grs. 
1  dwt.   6  grs. 

2  grs. 


$1*55 
6 


(17) 


$9-30      =  cost  of  6  oz. 


•77i  = 
•38|  = 
•19i  = 
•09H  = 

•ooH  = 


10  dwt. 
5  dwt. 
2  dwt.  12  grs. 

1  dwt.  6  grs. 

2  grs.  • 


10s. 
5s. 


£98  0 
49  0 
24  10 


$10-7511  =  cost  of  6  oz.  18  dwt.  20  grs. 
(18) 
cost  of  98  yards  at  £1. 


0 
0  = 
0  = 


0  10s. 
0     5s. 


£171  10 
2qrs.      i       £1   15 


0  =  cost  of  98  yards  at  £1  15s. 


1  qr. 
1  na. 


17 
8 


6    =  cost  of  2  qrs. 
9    =       "       1  qr. 
2i  =       "       1  na. 


£l     8     5i  =  cost  of  3  qrs.  1  na. 
Then  £171  10    0    =  cost  of  98  yards  at  £l  15s. 

1     8     5|  =  cost  of  3  qrs.  1  na.  at  £1  15s.  per  yard. 


£172  18     5i  =  cost  of  98  yds.  3  qrs.  Ina.  at  £1 15s  per  yd. 
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Is. 


Id. 


KEY. 

(19) 


.V 

344 
4 

0 
4 
8 

f 

1^ 

£1376 

lY 

1 

0  :^  rent  of  344  acres  at  £4 

0  =       "            "         at      0     Is. 

8  =       "             "          at      0     0     Id. 

2r. 

i 

1  r. 

i 

10  per. 

i 

5  per. 

i 

£1394  12     8  =  rent  of  344  acres  at  £4    Is.  Id, 
£4     1     1 


2     0  6^=  rent  of  2  roods. 

1     0  3i    =       "       1  rood, 

5  0\l  =       "     10  perches. 

2  6^^  =       "      5  perches. 


£3    8    m  = 


3  roods  15  perches. 


£1394  12     8      =  rent  of  344  acres  at  £4  Is.  Id. 

3    8    4^1  =       "  3  roods  15  per.  at  £4  Is.  Id.  per  ac. 

£1398     1     0^  =       "        344  a.  3  r.  15  per.  at  £4  Is.  Id. 


(20) 


5  dwt. 

i 

1  dwt. 

I 

12  grs. 
4  grs. 
Igr. 

i 

5 

10 
5 

£1 

9 

2 

= 

1 

5i 

= 

H 

= 

n 

= 

OiV 

= 

0/. 

= 

£1 

U 

Iff 

zn 

price  of  5  oz.  at  5s.  lOd.  per  oz. 
5  dwt. 
1  dwt. 
12  grs. 

4  grs. 
1  gr. 

5  oz.  6  dwt.  lY  grs.  at 
5s.  lOd.  per  oz. 


124 

KEY. 

2  grs. 

i 

£1     2 

(21) 

4 
4 

2  na. 

£4     9 
11 

4    =  price  of 

2    =         '- 

1  na. 

i 

2 

1 

9^  =         " 
4i=         " 

[Nat.  Abith. 


2  qrs.  "  " 

2  na.  "  '< 

1  na.  "  " 


£5    4     8i  =  price  of  4yds.  2  qrs.  3  na.' 


(22) 


1  rood 

i 

£1 

16 
32 

£51 

12 

0    = 

10  per. 

i 

9 

0    = 

2  per. 

* 

2 

3    = 

2  per. 

i 

5|  = 

4  pts. 


1  pt. 


1  rood. 
10  per. 

2  per. 
2  per. 


£58    4     l^  =  price  of  32  acres  1  rood  14  per. 


(23) 


I 


7     6 
3 


£12     6=  price  of  3  gals,  at  iTs.ed.per  gal. 
3     9=         "       4  pts.  " 

Hi  =         "       1  pt.  " 


£1     7     2i  =  price  of  3  gals.  5  pts. 

(24) 
$1-67^  X  724     =     $1212-70. 
(25) 
$1-93|  X  721     =     $1396-93^ 


Page  221.} 


Os. 

i 

6s.  8d. 

i 

lOd. 

i 

Id. 

fo- 

id. 

l 

KEY. 

4514 

(26) 

2 

£9028 

0 

0  =  cost 

225T 

0 

0=   " 

1504 

13 

4  _    u 

188 

1 

8  =:    " 

18 

16 

2  =    " 

9 

8 

1  =    " 

12^ 


£13005  19     3  = 


at  0 

10 

at  0 

6 

8 

at  0 

0 

10 

at  0 

0 

1 

at  0 

0 

oi 

at  £2 

17 

n 

lOs. 

h 

5s. 

h 

6d. 

-fd 

3749 


1     6 
3 


(27) 


£11248     2     6    =  price  of  3749f  acres  at  £3 
1874  13     9    =         "  "  at     0  10 

937     6  10^  =         "  "  at     0     5 

93  14     8i  =         " "  at     0     0      6 

£14153  17    9%  =  price  of  3749|  acres  at  £3  15     6 


4s. 

i 

8d. 

i 

Id. 

i 

1  qr. 

16  lbs. 
lib. 


£21     0     9 
£21   10     8:^3  7 


(28) 

£17    0     0  =  costof  17  cwt.  at£l 

3     8     0=       "  "       at    0  4 

11     4  =       "  "       at    0  0     8 

15="  "       at     0  0     1 

£21     0     9  =  cost  of  17  cwt.  at  £1  4    9 
i       £1     4     9 


6     2i      =  cost  of  1  qr. 
3     6?      =       "       16  lbs. 
lib. 


9  n-x^h=      '' 

cost  of  17  cwt.  at 

"     1  qr.  17  lbs. 

"     I7cwt.  Iqr.  I71bs. 


1  qr.  17  lbs. 
£l  4s.  9d.  per  cwt. 
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KEY. 


[Nat.  Arith. 


qrs. 


1  qr. 
7  lbs. 
4  lbs. 
lib. 


$11-55 
78 


9240 
8085 


(29) 


$900.90        =  cost  of  78  cwt.  at  $11-55  per  cwt. 


5-m    = 

2  qrs. 

2-881      = 

Iqr. 

•72  A    = 

7  lbs. 

•41i      = 

4  lbs. 

•10^    = 

lib. 

$910*80       =  cost  of  78  cwt.  3  qrs.  12 


£10  10 
20 


(30) 


£210     0  =  price  of  20  tons  at  £10  10s. 

19  cwt.  3  qrs.  27J  lbs.  =  1  ton  —  i  lb.  The  price  of  1  ton  is 
£10  10s.,  and  the  price  of  i  lb.  =  4^  of  £10  10s.  =  ^j^^d. 
.-.the  price  of  19  cwt.  3  qrs.  27^  lbs.  =  £10  lOs.  —  ^^s^d. 
=  £10  9s.  llyS^d. 

=  price  of  20  tons  at  £10  10s. 


£210     0     0 
10     9  llyis^- 

£220     9  11t^^ 


19  cwt.  3  qrs.  27J  lbs. 

price  of  20  tons  19  cwt.  3  qrs.  27^  lbs.  at 
£10  10s.  per  ton. 
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10  cwt. 


5  cwt. 

1  cwt. 

2  qrs. 
1  qr. 


$45-50 
219 


(31) 


40950 
4550 
9100 


$9964  •  50    =  price  of  219  tons  at  $45  •  50  per  ton. 


22-75    = 

ll-37i  = 

2-211= 

1-131  = 

•56i  = 


10  cwt. 
5  cwt. 

1  cwt. 

2  qrs. 
1  qr. 


$10002  -eOf  =  price  of  219  tons  16  cwt.  3  qrs. 


Page  228. 

Bills  of  Parcels. 

(No.  2.) 


d. 

6  per  pair 

9 


9  pair  of  worsted  stockings,  at 4 

6  pair  of  silk  ditto,  at 15 

17  pair  of  thread  ditto,  at 5  4 

23  pair  of  cotton  ditto,  at 4  10 

14  pair  of  yarn  ditto,  at 2  4 

18  pair  of  women's  silk  gloves,  at. . .  4  2 

19  yards  of  flannel,  at 1  7^  per  yard 


10  lOi 


Jlns.  £23  15     4 J 
(No.  3.) 

75^  lbs.  of  sugar,  at 7|  cents  per  lb. 

63    lbs.  of  tea,  at 93  " 

126    lbs.  of  butter,  at 13  " 

354  lbs.  of  raisins,  at 18  J  " 

17    lbs.  of  sago,  at 15  " 


58  J  lbs.  of  starch,  at 22 


Jns.  $105  •02| 


1^ 


KEY. 


[Nat.  Arith. 


(No.  4.) 

198  Sangster's  National  Arithmetic,  at $0*60  $118*80 

197  Robertson's  Philosophy  of  Grammar,  at  . . .   0*50  98*50 

83  Hodgins' Geography,  at 1*00  83-00 

57  Sangster's  Algebraic  Formula,  at 0'12i  7 -12 J 

217  Strachan's  Canadian  Penmanship,  at 0'37|  81*37^ 

143  Hodgins'  Geography  of  British  Provinces,  at  0-45  64*35 

227  Sangster's  First  Arithmetic, at 0-30  68-10 


(No.  5.) 

s.  d. 

9|  yards  of  silk,  at 12  9  per  yard 

13  yards  of  flowered  ditto,  at. . .  15  6  " 
111  yards  of  lustring,  at 6  10  " 

14  yards  of  brocade,  at 11  3  " 

12^  yards  of  satin,  at 10  8  " 

111  yards  of  velvet,  at 18  0  " 


jlns,  $521-25 


£ 
6 

10 
4 


7  17 
6  10 


10    4    9 


Jns.  £44  15  10 


(No.  6.) 

14  oz.  ipecacuanha,  at 0*67 

23    "   laudanum,  at 0-89 

17   "   emetic  tartar,  at 1-25 

25    "   cantharides,  at 2-17 

27   "   gum  mastic,  at 0-61 

56   "   gum  camphor,  at 0-27 


9-38 
20-47 
21-25 
54-25 
16-47 
15-12 


(No.  7.) 

s. 

15i  lbs.  of  currants,  at 0 

Hi  lbs.  of  Malaga  raisins,  at 0 

19|  lbs.  of  sun  raisins,  at 0 

17    lbs.  of  rice,  at 0 

8|    lbs.  of  pepper,  at 1 

3    loaves  of  sugar,  weight  32 ^  lbs.  at.   0 
13    oz.  of  cloves,  at — 0 


jins.  $136-94 


d. 

4  per  lb. 

5i 

6 

3i 

6 

SI 

9 


£    s 


per  oz. 


d. 
5     2 
7  lOJ 
9  lOi 
4  111 
12     9 
3     0| 
9     9 


Jlns.  £3  13     5 
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(2) 
42r'l  -r  -0000637  =:  4211000000  ~  637  =  6704866-561  +. 


(3) 


10s. 


i 

£19 
19 

171 

19 

0 

0 

cost  of  19  tons  at  £19 

£361 

i 

9 

10 

0 

zz 

(( 

at 

0 

10 

i 

4 

15 

0 

— 

(( 

at 

0 

5 

i 

3 

16 

0 

= 

li 

at 

0 

4 

i 

9 

6 

= 

« 

at 

0 

0 

G 

X 

4 

9 

:zz 

a 

at 

0 

0 

3 

i 

3 

2 

— 

« 

at 

0 

0 

2 

i 

9^ 

= 

Cl 

at 

0 

0 

Oi 

41 

= 

11 

at 

0 

0 

Oi 

5s. 
4s. 
6d. 
3d. 
2d. 
id. 
Id. 


£379  19     7i  =  cost  of  19  tons  at  £19  19  11| 
19  cwt.  3  qrs.  27^  lbs.  =  1  ton  —  I  lb.     The  price  of  1  ton  is 
£19  19s.  Hid.,  and  the  cost  of  i   lb.  =  4^  of  £19  19s.  ll|d, 
=  li¥i^d. ;  .-.  the  cost  of  19  cwt.  3  qrs.  27i  lbs.  =  £19  19s. 
Hid.  —  li^T^^d.  =  £l9s.  19s.  lOHif^. 
£379  19     7i  =  cost  of  19  tons. 

19  cwt.  3  qrs.  27^  lbs.- 


£399  19     5i^ 


19  tons   19  cwt.  3  qrs.  27^  lbs. 
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KEY. 
(4) 

f  Nat.  Aeith. 

Dissimilar. 

Similar. 

Similar  and  Coterminous. 

73-723         = 

73-723*723 

= 

73-723723723 

11-342         = 

11-3422 

= 

11-342222222 

16-713         = 

16-7130 

= 

16-713000000 

19-034         = 

19-034034 

= 

19-034034034 

713-213437  = 

713-213437 

= 

713-213437213 

12-345678  = 

12-345678345 

Sum        : 

12-345678343 

2  carried. 

846-372095763 

(5) 

5:    7—    5-r    7=  -714  + 

9: 13  =   9  -f- 13  =  -692  +      I      Hence  5  :  7  is  the  greatest; 
12:17=12  —  17=  -705+       ^ 
7:10=    7-7-10=  -7  J 

6 
^  9  1^  'i: 

-X     —     X     —     X—     =     =     54:   221. 

\  13  17  1^  221 


and  9  :  13  least. 
54 


(6) 

1  acre  =:  160  rods,  and  25  acres  2  roods  35  rods  =  4115  rods. 
40-25           83 
rods.                        H^*^^   X   ^Ik 
160  :  4115  :  $80-50  :  — '■ =  $2070-3593. 

16 


(8) 
$3-68J  X  7439  =  $27431 -31^, 
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(9) 

MUH'  The  G.  C.  M.  of  135Y95  and  222210  is  12345  ;  when 
both  terms  of  the  fraction  are  divided  by  12345,  it  becomes  \\. 

lUl^.  Here  T14235  and  999999  have  no  G.  C.  M. ;  .-.  the 
fraction  cannot  be  reduced. 

\UUo-  The  G.  C.  M.  of  109375  and  100000  is  3125  ;  when 
both  terms  of  the  fraction  are  divided  by  3125,  it  becomes 
reduced  to  ||. 

WeU'  The  G.  C.  M.  of  20301  and  33633  is  303;  when  both 
terms  of  the  fraction  are  divided  by  303,  it  is  reduced  to  its 
lowest  terms,  viz.,  ^^. 


(10) 

34i  bushels  turnips    =  IT   bushels  potatoes 
9        "        potatoes  =  59J  lbs.  tea 
6  lbs.  tea 


13  stone  flour 
38  cents 
119  loaves 


3 


— ^  X  X 


—  Ill  stone  flour 

=  360  cents 

=  12  loaves 

=  X  bushels  turnips 

19  t 

13        ^H        ^^5^ 


40 


n 
^ 


1 


3X13X19 
Six  40 


=  2,%. 


(11) 


54 

21  men 

% 

11 
42 

8  hours 
11  floors 

4,       X      4,     U 

ix%ix^xnx'^4^xnxk 

■  ::1  days  : 

^^xiix^^x^qxii^xs 

^        ^    ^    ^ 

20 
16 

24  feet  long 
22  feet  wide 

3 

5  coats  paint . 

2       ^ 
1X  11 
= =  12|  days. 

2  X  3 


132 

KEY. 
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(13) 

IX. 

IX. 

IX. 

12)72342 

6)72342 

3)72342 

12)5403. 

.2 

6)11806.-2 

3)23713.. 2 

12)407. 

.0 

6)1731.. 0 

3)7234.. 0 

— — 

12)30. 

.7 

6)264.. 4 

3)2371.. 1 

2. 

.3 

6)40.. 4 

3)723.. 1 

6)6.. 0 

3)237.. 0 

1..0 

3)72.. 1 

3)23.. 2 

3)7. .0 

2..1 

IX. 

XII. 

TI. 

III. 

72342 

:=   23702 

=   1004402 

=   2102101102 

9 

12 

6 

3 

65 

27 

6 

7 

9 

12 

6 

3 

588 

331 

36 

21 

9 

12 

6 

3 

5296 

3972 

220 

65     1765 

9 

12 

6 

3       3 

47666 

47666 

1324 

196     5296 

6 
7944 

3       3 

588    15888 

6 

3       3 

47666 


1765         47666 
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KEX. 

1 

(14) 

II. 

II. 

IV. 

IV. 

nun 

.    100000 

333333 

100000 

2 

2 

4 

4 

3 

2 

15 

4 

2 

2 

4 

4 

n 

4 

63 

16 

2 

2 

4 

4 

15 

8 

255 

64 

2 

2 

4 

4 

31 

16 

1023 

256 

2 

2 

4 

4 

63  Greatest. 

32  Least 

4095  Greatest. 

1024  Least 

133 


VI.  VI.  VIII.  VIII. 


555555 

100000 

777777 

100000 

6 

6 

8 

8 

.. 

— 

— 

— 

35 

6 

63 

8 

6 

6 

8 

8 

__ 

— . 

— . 

— 

215 

36 

511 

64 

6 

6 

8 

8 

1295 

216 

4095 

512 

6 

6 

8 

8 

Tt75 

1296 

32767 

4096 

6 

6 

8 

8 

16655  Greatest. 

7776  Least. 

262143  Greatest. 

32768  Leasi 

(Continued 

on  next  page.) 
1 
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(14  continued.) 

m 

XII 

^ 

eeeeee 

•100000 

12 

12 

143 

12 

12 

12 

1Y27 

144 

12 

12 

20735 

1728 

12 

12 

248831 

20736 

12 

12 

2985983  Greatest. 

248832  Least. 

(15) 

1728 

=     26 

X 

33. 

1.. 2. .4.. 8. .16. .32. .64 

1..3..9..27 

1..2..4..  8..  16.. 32.. 64.. 3.. 6..  12.. 24.. 48.. 96..  192  ..9.. 
18.. 36.. 72.. 144.. 288.. 576.. 27.. 54.. 108.. 216.. 432  ..864.. 
1728. 

Therefere  the  divisors  of  1728  are  1,  2,  3,  4,  6,  8,  9,  12,  16, 
18,  24,  27,  32,  36,  48,  54,  64,  72,  96,  108,  144,  192,  216,  288,  432, 
576,  864,  1728. 


(16) 


30 

14 

12 

143 


^..>t..^..H..l^..l^..l>t..l$..l^..^^..$^.^H..^$..^^.. 
5^  ^  V.   X..   H-«   3..  ^..11..  H-.13..1^ 

%  ^..   ^  11..  ^..13 

11  11? 


30  X  14  X  12  X  143  =  720720  =  1.  m.  c. 
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Dissimilar.  Similar.  Similar  and  Coterminous. 

97-91342         =         97'913423         =         97-913423423423423 
18-1234567    =         19-1234567      =        18-123456745674567 


Difference 


18 '789966677748855 


20  ft. 

r 

19  ft. 

5 

r 

1 

0 

0     V" 

8 

6 

11 

391 

1 

(18) 


400       7  11     1      =44sq.yds.  +  f +T^^  +  Tfe  +  T7i^  = 

^^-hWs  sq.  yds.  =  44-517  +  sq,  yds. 

$2-87^  X  44-517  =  $127.98+. 

(19) 

916  acres  3  roods  17  per  7  yds.  =  4437591i  sq.  yds.,  and  43 
acres  1  rood  2  per  17  yds.  =  209407^  sq.  yds. 

4437591i  +  209407^  =  4437591-25  -J-  207407-5  =  21  •  19117+. 


Page  233. 
(14)  (15) 

$742-10  X  -05  =  $37-10^         $1000  X  '11  =  $110. 

(16) 

$734-19  X  -10  =  $73-419. 

(17) 

$1624-50  X  -875  =  $1421-4375. 


iH 


KEY. 


[Nat.  Aeith, 


(18) 
$994  •  70  X  -125  =  $124-3375. 

(19) 
$777*50  X  -0875  =  $68-03125,  or  $68-03^. 

(20)  (21) 

$7135-80  X  -0225  =  $160-5555.  2740  X  -20  =  548. 


(22) 

$7490  X  -10  =  $749 
$7490  X  -17  =  $1273-30 
$7490  X  .27  =  $2022-30 
$7490  X  .46  =  $4445-40 


(23) 

$740  X  -045  =  $33-30 

$1680  X  .025  =  $42-00 

$42-00  —  $33-30  =  $8-70 


(24) 

729  X   -11  =  80-19 
729  —  80-19  =  648-81  = 


(25) 

$763-22  X  25  =  $190-8050 
5^0.  $847-16  X  16  =    135-5456 
$1234-17  X  -0625=      77-135625 


Sum  =  $403-486225 

(26)  (27) 

$17429-40  X  -43  =  $7494-64^    68978  X  -36  =  24832-08. 
$17429-40  X  -37=  6448-87f 

(28) 

$13943-52        29800  X  -17  =  5066 
$17429^40  — $13943 -52  =  $3485-88.    29800  — 5066  =  2473^ 


Page  235. 
(3)  (4) 

$1000  X  -045  =  $45.        $1678-30  X  '0225  =  $37-76175; 


Pages  234-236.]  KEY.  137 

(5)  (6) 

$7531-19  X  •03Y5=$282 '419625.    $508-60  X  -0125=$6-35'r5 

0)  (8) 

$•7863-50  X  -0175  =  $137-61125.    $8t8 -30  X '025  =  $21*9575 

(9)  (10) 

$7193- 16 X-03125=$224- 78625.    $'6734-iax»l7=$lH4''r9-7. 

(11) 
$7-13  X  718  -f-  -0425  =  $217' 57195. 

(12) 
$1*85  X  8243  X  -05625  =  $857-7871875. 


Page  236. 
(13)  (14). 

$7893-87  X  -02  =  $157-8774.  $8000  X  -00875  =  $70.  , 

(15.) 

$8643-22  X  -0125  =  $108-04025. 

(16.) 
$78963-80  X  '00875  =  $690-93325. 

(17) 
$1987-27  X  -0375  =  $74-522625. 


138  KEY.  [Nat.  Arith. 

Page  231. 

(19) 

$4000  ^  1'0125  =  $3950-61728  +  =  sum  to  be  invested. 
$4000  --  3950-61728  ==  $49-38271  =  commission. 


(20) 

$7500  -r  1*045  =  $7177-03349  =  sum  to  be  expended  in  laces. 
$7500  —  $322-96651  =  $3^2-96651  =  commission. 


(21) 

$8470 -f  1-05  =  $8066-661  =  sum  to  be  invested. 
$8066-66f  ~$6-40  =  1260^^.  jlns. 

(22) 

$11000  -r  1-00875  =  $10904*584882  =  sum  to  be  invested. 

(23) 

$13000  -r  1*045  =  $12440-1913  +  =  sum  to  be  invested. 
$13000  —  $12440-1913  =  $559-8086  +  =  commission. 
$12440-1913  +  -r  $3-63  =  3427-0499  yds.  Jns. 


Page  238. 

(4)  (5) 

$9000-^0-83  =  $10843-373.        $8500  —  1-11  =$7657-6576. 

(6) 

$17500  -~  1-0125  =  $17283-951  =  amount  to  be  invested. 
$17283-951  -j-  1-07  =  $16153-22  =  stock. 


Pages  237-240.]  KEY.  139 

0) 

$20000 -r  1-0175  =  $19656-01965  =  amount  to  be  invested. 
$19656-01985  -^  0-97  =  $20263-937  =  stock  remitted. 

(8) 

$200  X  100  =  $20000  =  par  value  of  200  shares. 
$1  stock  costs  $1-055.     $1-055  X  20000  =  $21100  r=  cost  of 

stock. 
$21100  X  -00875  =  $184-625  =  brokerage. 

$21100  +  $184-625  =  $21284-625  =  whole  cost. 


Page  240. 
(2)  (3) 

$7500  X  -0175  =  $131-25.  $8375  X  -0075=  $62-8125. 

(4)  (5) 

$6000  X  -01875  =  $112.50.       $5000  X  -0117  =  $58-50. 

(6)  (7) 

$6400  X  -0090  =  $57-60.  $4500  X   -0035  =  $15-75. 

(8)  (9) 

$36000  X  -03  =  $1080.     $27000  X  4-82  X  4  =  $5205-60. 

(10)  (11) 

$39000  X  -022  =  $858.      $17800  X  '005  =  $89, 

(12) 
$12350  X  -01?  X  7  =  $1235, 
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(15)  (16) 

$1T000  ~  -965  =  $lT616-58.         $22T50  —  -94  =  $24202*127. 

(11)  (18) 

$150004- •9775=:$15345- 2685.     $33000-^«9426=$35013-2625. 


Page  243. 
(3) 

1347  X      5  =  6735      lbs.  =  gross  weight. 
6735  X  '06  =     404-1  lbs.  tare. 


6330-9  lbs.  =  net  at  3J  cents  per  lb.  =  6330-9 
X  3i  =$221-58. 


(4) 


127  X    11  =  1397       lbs.  =  gross  weight. 
1397  X  -03  =      41-91  Ics.  =  tare. 


1355-09  lbs.  =  net  at  $-012  per  lb.  =  1355-09 
X  -012  =  $16-26. 

(5) 

129  X  -13  =  $16-77. 


(6) 

31  X  207    =  6417    lbs.  =  gross  weight. 
207  X      2i  =    465|  lbs.  =  tare. 


5951i  lbs.  =  net  at  5^  cents  per  lb.  =  5951i  X 
5|  =  $342-1968. 
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214  X  •4'7  =  $100'58. 
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(10)  (11) 

$1  •7429- 80  X  -21  =  $3660-2580.    $2920-16  X  •075=$219-012. 

(12)  (13) 

$71342-90  X  -25  =  $17835 •725.      $913-73  X  -2  =  $182-746. 

(14) 
$14713-19  X  -33  =  $4855-3527. 


Page  244. 

(2) 

$23900  -r  7142300  =  $0-0033462  =  rate  per  dollar. 
$-0033462  X  14729-50  =  $49-2878+.  Jns. 


(3) 

$100000  -^  5793000  =  $-017262  =  rate  per  dollar. 
$-017262  X  18600  =  $321-0732.  ^ns. 


(4) 

$100000  ~  5793000  =  $-017262  =  rate  per  dollar. 
$-017262  X  7500  =  $129-465.  Jtns. 


(5) 

$100000  -^  5793000  =t=  $-017262  =  rate  per  dollar. 
1-017262  X  11400  =  $196-7868.  ^ns. 
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(13) 

HereP  =  $T23-19,  r=  -067,  and  i  =  7-32. 

Then  I  =  Prt  =  723-19  X  -067  X  7-32  =  $354-6813036. 

(14) 

Here  P  =  $857-19,  r  =  -065,  and  f  =  6^  or  6-5. 

Then  ji  =z  P  (1  +  rt)  =:  $857-19  X  1-4225  =  $1219-352775. 

(15) 


Then  n  =  <r  +  1  =  11  X  -725  +  1  =  8-975. 

(16) 

HereP  =  $654-32,  /=  $234-56,  and  r  =  -07. 
/  234-56 

Then  t  =  — = =  5-12112  or  5  years  1  m.  13  d. 

Pr      654-32  X   -07 

(17) 

Here  j1  =  $1200,  P  =  $700,  and  ^  =  5. 
J  —  P       1200—700 

Then  r  =  ■  = =  i  =  rate  per  unit .  - .  14^  = 

Pt  700  X  5 

rate  per  cent. 

(18) 

Here  »  =  4,  and  r  =  -23. 
n— 1      4—1 

Then  t  = = =  13  years  15  days. 

2  -23 

(19) 

Here  P  =  $270,  /=  $87,  and  r  =  -07. 
I  87 

Then  t  =z  —  = =  4  years  7j^  months, 

Pr      270  X -07 


Page  262.3  KEY.  143 

(20) 
Here  P  =  $680,  t  =  11^^  and  r  =  -11. 
Then  ^  =  P  (1  +  rO  =  680  X  2  •  265  =  $1540  •  20. 


(21) 

Here  ^  =  $2000,  t  =  20,  and  r  =  -08. 
A  2000 

Then  P  = = =  $769  •  23A-. 

l  +  rt       2-6 


(22) 

Here  n  =  21,  and  t  —  24. 
«  — 1       21  — 1 

Then  r  = = =  -83^  =  rate  per  unit.  .-.  83* 

^24 

rate  per  cent. 


(23) 

Here  7i  =  23,  and  r  =  '16. 
n  —  1       25  —  1 

Then  t  =r = =  1371  years. 

r  -16 


(24) 

Here  P  =:  $679 •  18,  r  =  »0115,  and  ^  =  11  •  73. 

Then  I  =  Prf  =  679-18  X  -0775  X  11-73  =  $617-4255. 

(25) 

Here  P  =  $950,  A  =  $1763-42,  and  t  =  10. 
J—P       1763-42  —  950 

Then  r  =  — —-  =  _ «  —  .08562  =  rate  per  unit 

Pt  950  X  10 

,-.  8-562  =  rate  per  cent. 
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(26)  ^ 

Here  P  =  $666,  A  =  $1347 -50^  and  r  =  -06. 
^— P        134^ '50  — 666 

Then  t  =  =  =  17-054+  years,  or  17 

Pr  666  X  -06 

years  19  days. 

(27) 

Here  P  =  $273,  7  =  $100,  and  r  =  -09. 
/  100 

Then  t  =  —  = =  4*07  years  =  4  years  25  days. 

Fr         273  X  -09 

(28) 

Here  P  =  $476  '30,  A  =  $500,  and  t  z=  ^. 
A  —  P        500  —  476-30 

Then  r  =  =  =  -0248  =  rate  per  unit. 

Pt  476-30  X  2 

.  • .  2^  =  rate  per  cent. 

(29) 

Here  P  =  $749-49,  7  =  $257,  and  i  =  7. 

7                   257 
Then  r  =  =  =    -04898  =  rate  per  unit. 

Pt  749-49x7 

.'.  4-898  =  rate  per  cent. 

(30) 

Here  ^  =  $1111-11,^=  11,  andr=  -11. 
A  1111-11 

Then  P  = = =  $502  •  7647. 

1  +  rf         2-21 

(31) 

P  =  £167  -47,  r  =  •  11,  and  f  =  9. 

J^Prt  7=  167-47  X  -11  X  9  =  jei65'T95a=;:i;i65  15s.  lOi^fd. 
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(34)  (35) 

11 -r  2  =  5i  cents.       16 -j- 2  =  8  cents  =  $0-08. 

(36) 

9  years  and  8  moni;hs  =  116  months,  and  116  -r  2  =  58  cents 

=  $0-58. 


(37) 

16  years  and  3  months  =  195  months,  an(f  195  v"  2  =  97J  cents 
=  $0-97i. 


(38) 

11  years  and  7  months  =  139  months,  and  139  -~  2  =  69^  cents 
=  $0-695. 


t 


(39) 

12  years  and  5  months  =  149  months,  and  149  -7-  2  =  74J  cents 
=  $0-745. 


(40) 

3  years  and  2  months  =  38  months,  and  38  -r  2  =  19  cents  = 

interest  of  $1  for  giyen  rate  and  time. 

$0*19  X  279-40  =  $53-086. 

(41) 

6  years  and  t  months  =  79  months,  and  79  -f-  2  ==  39^  cents  = 

interest  of  $1  for  given  rate  and  time. 

$0-395  X  189-70  =  $74*9315. 
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(42) 

Shears  and  11  months  =  4'7  months,  and  47  -j-  2  =  23i  cents  = 

interest  of  $1  for  given  rate  and  time. 

$0-235  X  1463  =  $343 -805. 


(43) 

11  years  and  1  month  =  133  months,  and  133  -j-  2  =  66i  cents  = 
interest  of  $1  for  given  rate  and  time. 
$0«665  X  2896T-60  =  $19263'38'75. 


Page  254. 

(45)  (46) 

2  -r  6  =  i  mill  =  $-0003.  7  —  6  =  1^  mills  =  $0-001^. 

(47)  (48) 

11  -f  6  =  1|  mills  =  $0-001f.    27  -f  6  =  4^  mills  =  $0-004i. 

(49) 
47  ~  6  =  7f  mills  =  $0«007f. 

(50) 

8  -r  2  =  4  cents  =  $0-04. 
12  -^  6  =r  2  mills  =  $0*002  and  $0-04  +  $0-002  =  $0-042. 

(51) 
66  -r  6  =  11  mills  =  $0-011. 

(52) 

2  years  2  m'ths  =  26  months,  and  26  —  2  =  13  cents  =  $0-13. 
19  -r  6  =  3^  mills  =  $0  - 003^  and  $0  •  13  +  $0  •  003^  =  $0  •  133^. 
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(53) 

1  years  8  m'ths  =  92  months,  and  92  -r  2  =  46  cents  =  $0'46. 
9-r  6  =  U  mills  =  $0'001i  and  $0*46  +  $0-001^  =  $0-461^. 

(54) 

17  years  11  months  =  215  months,  and  215  -j-  2  =  107ji  cents  = 

$1-075. 
23  -^  6  =  3f  mills  =  $0  •  003f ,  and  $1  -075  +  $0  -OOSf  =  $1  -078^. 

(55) 

12  years  7  months  =151  months,  and  151-r2  =  75J  cents  = 

$0-755. 
l7-r6  =  2fmills  =  $0-002|,and$0-755  +  $0-002|  =  $0-757^ 
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(57) 

on  $1  for  7  months 
on  $1  for  17  days 

=  $0-035 
21 

Therefore  interest  on  $1  for  7  months  17  days,  =  $0-037^ 
Then$0-037f  X  917-30  =  $34-704516. 

(58) 

Interest  on  $1  for  3  months  =  $0-015 

Interest  on  $1  for  13  days  =  2^ 

Therefore  interest  on  $1  for  3  months  13  days    =  $0-017^ 
Then  $0-017^  X  842-50  =  $14-462916. 

(59) 

Interest  on  $1  for  2  years  11  months    =  $0*175 
Interest  on  $1  for  10  days  =  1§ 

Therefore  interest  on  $1  for  2  yrs.  11  m'ths  10  days  =  $0-l76| 
Tlien$0-176§  X  573-83  =  $101-3766. 
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(60) 

Interest  on  $1  for  6  years  9  months      =  ^0*405 
Interest  on  $1  for  19  days  =  .3  J 

Therefore  interest  on  $1  for  6  years  9  m'ths  19  days  =  $0*408^ 
Then  $0*408^  X  642-30  =  $262-16545. 

(61) 

Interest  on  $1  for  6  years  5  months      =  $0-325 
Interest  on  $1  for  7  days  =  1^ 

Therefore  interest  on  $1  for  5  years  5  months  7  days  =  $0-326^ 
Then  $0-326^  X  U27'875  =  $465-1252. 

'  (62) 

Interest  on  $1  for  4  years  7  months      =  $0*275 
Interest  on  $1  for  16  days  =  2§ 

Therefore  interest  on  $1  for  4  years  7  m'ths  16  days  =  $0-277§ 
Then$0-277§  X  709-63  =  197-040596. 


•  (63) 

Interest  on  $1  for  7  years  7  months      =  $0-455 
Interest  on  $1  for  22  days  =  3§ 

Therefore  interest  on  $1  for  7  years  7  m'ths  22  days  =  $0-458| 
Then  $0 -4581 X  2463 •20=$1129-7877+$2463-20=$3592-9877. 


(64) 


interest  on  $1  for  9  years  9  months      =  $0-585 
Interest  on  $1  for  9  days  =  li 

T^herefore  interest  on  $1  for  9  years  9  m'ths  9  days  =  $0-586i 
Then  $0-586 J  X  999-99  =$586 -494135. 
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(65) 

Interest  on  $1  for  3  years  4  months      =  $0-20 
Interest  on  $1  for  27  days  =  4^ 

Therefore  interest  on  $1  for  3  years  4  m'ths  27  days  =  $0*204^ 
Then  $0-2045  X  68-70  =  $14-04915. 

(66) 

Interest  on  $1  for  3  years  =  $0-18 

Interest  on  $1  for  28  days  =  4| 


Therefore  interest  on  $1  for  3  years  28  days  =  $0-184§ 
Then  $0-1841  X  742-63  =  $137-139. 

(67) 

Interest  on  $1  for  7  years  4  months      =  $0-44 
Interest  on  $1  for  11  days  =  1^ 


Therefore  interest  on  $1  for  7  years  4  m'ths  11  days  =  $0-441f 
Then  $0-441|  X  200  =  $88-366  +  $200  =  $288-366. 

(68) 

Interest  on  $1  for  9  years  3  months       =  $0-555 
Interest  on  $1  for  9  days  =  1^ 


Therefore  interest  on  $1  for  9  years  3  months  9  days  =  $0-550^ 
Then$0-5565x743-63=$413-830095+$743-63=$1157-460095. 


Page  256. 

(70) 

Interest  on  $1  at  6  per  cent,  for  given  time  =  $0-526§. 
Interest  on  $1234-56  at  6  per  cent,  for  given  time  =  $0.526§  X 

1234-56  =  $650-2016. 
Hence  interest  on  $1234-56  at  7  per  cent  for  given  time  = 

$650-3016  +  one  sixth  of  $650-2016  =  $758-5685. 
K 
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(Yl) 

Interest  on  $1  at  6  per  cent,  for  given  time  =  $0*126|. 
Interest  on  $9876-54  at  6  per  cent,  for  given  time  =  $ft-126f  X 

98'76-54=  $1252-67449. 
Hence  interest  on  $9876-54  at  3  per  cent,  for  given  time  = 

$1252-67449  -r  2  =  $626-337245. 

(72) 

Interest  on  $1  at  6  per  cent,  for  given  time  =  $0-216^. 
Interest  on $715 -30  at  6  per  cent,  for  given  time  =  $0-216J  X 

715-30  =  $154.98166. 
Hence  interest  on  $715-30  at  8  per  cent,  for  given  time  = 

$154-98166  +  one  third  of  $154-98166  =  $206-6422. 

(73) 

Interest  on  $1  at  6  per  cent,  for  given  time  =  $0-1411. 
Interest  on  $555-55  at  6  per  cent,  for  given  time  =  $0-141i  X 

555-55  =  $78-51773. 
Hence  interest  on  $555*55  at  12  per  cent,  for  girea  time  = 

$78-51773  X  2  =  $157-03546  +  $555-55  =  $712-58546^ 

(74) 

Interest  on  $1  at  6  per  cent,  for  given  time  =  $0-016§. 
Interest  on  $7766-55  at  6  percent,  for  given  time  =  $0-016§  X 

7766-55  =$129-4425. 
Hence  interest  on  $7766-55  at  5  per  cent,  for  given  time  = 

$129-4425  —  one  sixth  of  $129-4425  =  $104-86875. 
Amount  =  $104-86875  +  $7766-55  =  $7874-41875. 

(75) 

Interest  on  $1  at  6  per  cent,  for  given  time  =  $0-521  J. 
Interest  on  $500  at  6  per  cent,  for  given  time  =  $0-521^  x 

500  =  $260-666§. 
Hence  interest  on  $500   at   16   per   cent,  for  given  time  =;, 

$260-6661  X  2§  =  $695-111  +  $500  =$1195-111.. 
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(76) 

Interest  on  $1  at  6  per  cent,  for  given  time  =  $0*206^. 
Interest  on  $576  at  6  per  cent,  fou  given  time  =  $0  •  206^  X 

5Y6  =  $118-Y52. 
Hence  interest  on  $576  at  5  per  cent,  for  given  time  =  $118  "752 

—  one  sixth  of  $118-752  =  $98-96. 

(77) 

Interest  on  $1  at  6  per  cent,  for  given  time  =  $0»151f. 
Interest  on  $2478-91  at  6  per  cent,  for  given  time  =$0 '1511  X 

2478-91  =  $376-38116. 
Hence  interest  on  $2478-91  at  4J  percent,  for  given  time  = 

$376'38116  —  one  fourth  of  $376-38116  =  $282-285. 

(78) 

From  May  9th  to  December  11th  =  216  days.    Interest  on  $1 

at  6  per  cent,  for  216  days  =  $0-036. 
Interest  on  $780  at  6  per  cent,  for  216  days  =  $0-036  X  780  = 

$28-08. 

(79) 

From  August  16th  1851  to  June  19th  1852  =  308  days. 
Interest  on  $1  at  6  per  cent,  for  given  time  =  $0-051^. 
Interest  on  $1830-63  at  6  per  cent,  for  given  time  =  $0-051^  x 

1830-63  =  $93-97234. 
Hence  interest  on  $1830-63  at  7  per  cent,  for  given  time  = 

$93-97234  +  one  sixth  of  $93-97234  =  $109-63439. 

(80) 

From  September  3rd  1858  to  January  9th  1859  =  128  days. 
Interest  on  $1  at  6  per  cent,  for  given  time  =  $0-021J. 
Interest  on  $6200  at  6  per  cent,  for  given  time  =  $0-021i  x 
6200=  $132-266. 

Amount  =  $132-266  +  $6200  =  $6332-266. 
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(82) 

From  June  2nd  to  July  llth  there  are  45  days. 

«    July  17th  to  October      6th        "        81     " 

"  October  6th  to  December  llth  "  66  " 
"  December  llth  to  March  29th  "  109  " 
"    March       29th  to  October       Tth        "      192     " 

Whole  sum  $1217-30  for    45  days  =  $54778-50  for  1  day. 
1st  endorsement      207-80 

Balance        $1009-50  for    81  days  =  $81769-50  for  1  day. 
2nd  endorsement     209-60 


Balance  $799-90  for    66  days  =  $52793-40  for  1  day^ 

3rd  endorsement  320-90 

Balance  $479-00  for  109  days  =  $52211-00  for  1  day. 

4th  endorsement  421-83 


Balance  $57-17  for  192  days  =  $10976-64  for  1  day. 


Whole  interest  =  that  of  $252529-04  for  1  day. 

Interest  on  $252529-04  at  6  per  cent,  for  1  year  =  $15151  -  7424. 
Hence  interest  for  1  day  =  $15151-7424  ~  365  =  $41-5116. 

Then  interest  due  =$41-5116 

Balance  on  Note  =$57-17 


Principal  and  interest  due  =  $98-6816 
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(83) 

From  17th  June  to    5th  September  there  are  80  days. 

5th  September  to    7th  December         "  93     " 

7th  December  to  11th  June  "        186     " 

nth  June  to    7th  February  "        241     " 

7th  February    to  19th  December         "        315     " 

i9th  December  to    1st  May  "        133     " 

Whole  sum  $7348-25  for    80  days  =  $587860  -00  for  1  day. 
1st  endorsement    2463-80 


Balance        $4884-45  for    93  days  =  $454253-85  for  1  day. 
2nd  endorsement    392-20 


Balance       $4492-25  for  186  days  =  $835558-50  for  1  day. 
3rd  endorsement     982  -  20 


Balance       $3510-05  for  241  days  =  $845922-05  for  1  day. 
4th  endorsement  2842-90 


Balance         $667-15  for  315  days  =  $210152 '25  for  1  day. 
5th  endorsement     317-23 


Balance         $349-92  for  133  days  =    $46539-36  for  1  day. 
Whole  interest  =  that  of  $2980286-01  for  1  day. 

Interest  on  $2980286-01  at  8  per  cent,  for  1  year  =  $238422-8808. 
Hence  interest  for  1  day  =  $238422-8808  -^  365  =  $653-2133. 


Then  interest  due  =   $653-2133 

Balance  on  Note  =    $349-92 


Principal  and  interest  due  =  $1003-1333 
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Page  259. 

(2) 

$1800  Principal. 

108  Interest  for  1st  year. 

$1908  Amount  for  1  year  =  principal  for  2nd  year. 

114*48  Interest  for  2nd  year. 

$2022  -48  Amount  for  2  years  =  principal  for  3rd  year. 

121-3488  Interest  for  3rd  year. 

$2143 '8288  Amount  for  3  years  =  principal  for  4th  year. 

128-629728  Interest  for  4th  year. 

$2272-458528  Amount  for  4  years  =  principal  for  5th  year. 

136-347511  Interest  for  5th  year. 

$2408-806039  Amount  for  5  years. 

1800  Given  Principal. 


$608-806     =  Compound  interest  required. 

(3) 

$700  Principal. 

49  Interest  for  1st  half  year. 

$749  Amount  for  1  half  y.  =  principal  for  2nd  half  y. 

52  -43  Interest  for  2nd  half  year. 

$801*43  Amount  for  1  year  =  principal  for  3rd  half  y. 

56  •  1001  Interest  for  3rd  half  year. 

$857-5301  Amount  for  1|  years  =  principal  for  2nd  year. 

60-027107  Interest  for  2nd  year. 

$917-557207  Amount  for  2nd  year  =  principal  for  5th  half  y. 

64-229004  Interest  for  5th  half  year. 


$981  •  786211     Amount  for  2i  years  =  principal  for  3rd  year. 
68  -  725034     Interest  for  3rd  year. 


$1050-511245    Amount  for  3  years  =  principal  for  7th  half  y. 
73-535787    Interest  for  7th  half  year. 


$1124-047032     Amount  for  3 i  years. 
700  Given  Principal. 


$424*047   =   Compound  interest  requked. 
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-         (4) 

$6T3*40  Principal. 

20*202  Interest  for  1st  quarter. 

$693-602  Amount  for  1  quar.  =  principal  for  1st  half  j. 

20  "80806  Interest  for  Ist  half  year. 

$Y14- 41006  Am't  for  1  half  y.  =  principal  for  3rd  quarter. 

2 1  •  43230 18  Interest  for  3rd  quarter. 

$735  •  8423618  Amount  for  3  quarters  =  principal  for  1st  year. 

22-0752708  Interest  for  1st  year. 

$757-9176326  Amount  for  1  year  =  principal  for  5th  quarter. 

22-7375289  Interest  for  5th  quarter. 


$780-6551615    Am't  for  5  quarters  =  principal  for  3rd  half  y. 
23-4196548     Interest  for  3rd  half  year. 


$804-0748163 
24-1222444 


Am't  for  3  half  y.  =  principal  for  7th  quarter. 
Interest  for  7th  quarter. 


$828  - 1970807    Amount  for  7  quarters : 
24-8459124    Interest  for  2nd  year. 


principal  for  2nd  year. 


$853-0429    =   Amount  for  2  years  required. 
673-40  Given  Principal. 


$179-6429  =   Compound  Interest  required. 

(5) 

Prmcipal. 
4  Interest  for  1st  half  year. 

4  Amount  for  1  half  year  =  principal  for  1st  year. 

776        Interest  for  1st  year. 

176        Amount  for  1  year  =:  principal  for  3rd  half  year. 
20704     Interest  for  3rd  half  year. 
38304     Amount  for  3  half  years  =  principal  for  2nd  y. 
69532     Interest  for  2nd  year. 

07836    Amount  for  2  years  =  principal  for  5th  half  year. 
24313     Interest  for  5th  half  year. 

Amount  for  5  halfyears  =  principal  for  3rd  year. 

Interest  for  3rd  year. 
17434    =    Amount  for  3  years  required. 

Given  Principal. 
1743      =    Compound  Interest  required. 


$860 
34- 

$894^ 
^5j 

$930~ 
37' 

$967' 
38- 


$1006 
40- 


$1046 
41' 


32149 
85285 


$1088' 
860 

$"228^ 
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Page  261. 

(8) 

By  the  table  the  am't  of  $1  at  6  per  cent,  for  11  years  =  $1  '8983. 
Then  $1-8983  X  875  =  $1661-0125  =  Amount. 
875  Principal. 


$786-0125  =  Interest. 


(9) 


By  the  table  the  am't  of  $1  for  the  given  time  and  rate=$2-77247. 
Then  $2-77247  X  643-98  =  $1785-41523  =  Amount. 

643-98  Principal. 


$1141-43523  =  Interest. 

(10) 

By  the  table  the  am't  of  $1  at  6  per  cent,  for  45  years=$13- 76461. 
Then  $13-76461  X   -01  =  $-137646  =  Amount. 
-01  Principal. 


$•127646  =  Interest. 


(11) 


By  the  table  the  am't  of  $1  for  the  given  time  and  rate=$2-28793. 
Then  $2-28793  X  78-2  =  $-178-916  =  Amount. 
78  -  2  Principal. 


$100-716  =  Interest. 


(12) 

By  the  table  the  am't  of  $1  for  the  given  rate  and  time=$2-40662. 
Then  $2-40662  X  777-77  =  $1871-7968  =  Amount. 

777-77  Principal. 

$1094-0268  =  Interest. 
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(13) 

£44  5s.  9cl.  =  £44-2875. 
By  the  table  the  am't  of  £1  at  6  per  cent,  for  11  years=£l  -8983. 
Then  £1-8983  X  44- 28*75  =  £84 -07096  =  £84    1  5  =  Amount. 

44    5  9     Principal. 


£39  15  8=  Interest. 

(14) 

£32  4s.  9|d.  =  £32-240625. 
By  the  table  the  amount  6f  £1  for  the  given  time  and  rate  = 
£1-26532.     Then  £1-26532  X  32-240625  = 

£40-'794V076  =  £40  15  10|  nearly  =  Amount. 
32     4    9i     Principal. 


£8  11     1     =     Interest. 


Page  262. 

(16) 

Amount  of  Sl/or  1  years  at  4  per  cent  =  $1-31593. 
$7439-81-7-  1-31593  =  $5653-697. 

(17) 

Amount  of  $1  at  5  per  cent  for  20  years  =  $2-6533. 
$9193-90  -j-  2-6533  =  $3465-081. 

(18) 

£595  10s.  2fd.  =  £595-51. 

Amount  of  £l  at  6  per  cent  for  3  years  =  £1-19102. 

£595-51  —  1-19102  =  £500. 

(19) 

Amount  of  $1  at  6  per  cent  for  7  years  =  $1-50363. 
$7111-11  -7-1-50363  =  $4729-295. 
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(20) 

£268  Os.  4^d.  =  £268 '02. 

Amount  of  £1  at  5  per  cent  for  6  years  =  £l  '3401. 

£268-02 -f- 1-3401  =  £200. 


Page  263. 

(3) 

Here  A  =  $962,  r  =  -04,  and  t  =  1.      Whence  I  +  rt  =  1-04. 

j1  962 

Then  =    =  =     $925. 

I  -{- rt  1-04 

(4) 

Here  A  =  $2202,  r  =  -06,  and  t  =  5-l5.      Whence  l-\-rt  = 
1-345. 
A  2202 

Then     P     =    =     =     $163T-ir4. 

1  +  rf  1-345 

(5) 

Here  J  =  $1003-50,  r  =  -06,  and  ^  =  |  year.    Wbr^nce  1  +  rt 

=  1'04. 

Jl  1003-50 

Then    P    =    =    =    $964-9038. 

1  +  rt  1-04 


(6) 

Here  A  =  $Tl6,  r  =  -08,  and  t  =  j^  year.    Whence  I  -{-  rt  = 
l-04§. 
Jl  116 

Then    P    =    =    =    $684-0764. 

l-{-rt  1-045 


Pages  262, 263.]  KEY.  159 

O) 

Here  J.  =  $1342  '50,  r  —  '065,  and  t  =f|  year.    "Whence  1  + 

r^  =  l -02211. 

A  1342-50 

Then     P     =     =     =     $1313-266. 

1  +  r^  1 -02211- 

(8) 

Here  A  =  $2400,  r  =  -05,  and  ^  =  fgf  year.    Whence  I  ■\-  rt 
=  1-03^. 
A                    2400 
Then     P     =     =    =    $2324-84. 

\-\-rt        i-os;^ 

(9) 

Here  A  =  $2202,  r  =  -05,  and  /  =  -75  year.     Whence  1  +  rf 
=  1-03T5. 
$2202  -J-  1-0375  =  $2122-40963+  =  Present  worth. 
$2202  —  $2122-40963-}-  =  $79-59036  =  Discount. 

(10) 

Here  A  =  $4360,  r  =  •  06,  and  t  =  l^z.    Whence  l  +  rt  =  1-085. 
A  4360 

Then     P    = =     =     $4018-43317. 

I  +  rt  1-085 

(11) 

Here  A  =  $1647,  r  =  -06,  and  t  =  j^  year.    Whence  I -\- ri  = 
1-055. 
^  1647 

Then    P     =    = =     $1561-13744. 

1  +  rt  1-055 

(12) 

Here  ^  =  $2000,  r  =  -06,  and  t  =  3^.    Whence  l+rt=  1-215. 
A  2000 

Then    P     =    z=     =    $1646-09053. 

l-{-rt  1-215 
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(13) 

Here  A  =  $20  TO  -90,  r  =  -05,  and  t  =  1^.    Whence  \-\-rt  — 

1-07H. 
A  2070-90 

Then     P    =     =     =    $1918-9806. 

\-^rt  1-07H 

$2070  —  $1918-9806  =  $151-919  =  Discount  required. 

(14) 

Here  ^  =  $970  -63,  r  =  -08,  and  t  =  f^  year.     Whence  1  +  rr 

=  l-07i. 

A  970-63 

Then     P    =     =     =     $904-313. 

\-\-rt  1-07^ 

(15) 
Here  in  first  case  ^  =  $1512,  r=-07,  and  t  =-5  year.     Whence 
1  +  r^=  1-035. 
A  1512 

Then     P     =     =     =     $1460-8695. 

1  4-  rt  1-035 

Also  .^=1512,  r=-07,  and  «  =  1.     Whence  1 -f-ri  =  1-07. 
A  1512 

Then     P     =     =    =     $1413-0841. 

1  +  r^  1-07 

$1460-8695  +  $1413-0841  =  $2873-9536  =  Present  worth  of 
whole  amount. 
$3024  —  $2873-9536  =  $150-0464  =  Discount  required. 

(16) 
Here  in  first  case  A  —  $440,  r  =  -08,  and  f  =  1-25.     Whence 
l+r^=l.l. 
A  440 

Then     P     =     =     =     $400. 

1  +  ri  1-1 

In  second  case  A  =  $896,  r  =  -08,  and  ?  =  1  -5.     Whence  1  -{- 
rf  =  1-12. 
A  896 

Then     P     =     =     =     $800. 

1  +  ri  1-12 

+  $800  =  $1200. 
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Page  265. 

(18) 

Here  the  time  the  note  has  to  run  is  2  years,  3  months,  3  days. 

Interest  of  $1  at  1  per  cent  for  2  yrs.,  3  m.,  3  days  =  $0-1580§. 

Interest  of  $986  at  7  per  cent  for  2  years,  3  months,  3  days  = 

$0-1580|  X  986  =  $155-8701. 

(19) 

Here  the  time  the  note  has  to  run  is  103  days  =  3  months  13  days. 
Interest  of  $1  at  8  per  cent  for  3  months  13  days  =  $0-022^. 
Interest  of  $640  at  8  per  cent  for  3  months,  13  days  = 
$0-022|  X  640  =  $14-6488. 

(20) 

Here  the  time  the  note  has  to  run  is  94  days=  3  months  4  days. 

Interest  of  $1  at  6  per  cent  for  3  months  4  days:=  $0-015s. 

Interest  of  $563*80  at  6  per  cent  for  3  months  4  days  = 
$0-015§X 563 •80=$8 -8328  and  $563-80— $8- 8328=$554- 967. 


Page  266. 
(22) 

Interest  on  $1  for  93  days  at  7  p.  c.  =  $0-0180g,  and  this  taken 
from  $1  gives  a  remainder  of  $0-9819^  =present  worth  of  $1. 
Then  $3755  -^  0O819i  =  $3824-15. 


(23) 

Interest  on  $1  for  6  months  3  days  at  5  per  cent  =  $0-0254|, 
and  this  taken  from  $1  gives  a  remainder  $0-9745^  =  present 
vrorth  of  $1. 

Then  $1147-80  —  0-9745^  =  $1177-734. 
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Interest  on  $1  for  48  days  at  3^  per  cent  =  $0'004|,  and  this 
taken  from  $1  gives  a  remainder  $0-995  J  =  present  worth 
of  $1. 

Then  $713-90  -f  0-995J  =  $717-2471. 


Page  268. 


(4) 

$200  X  3  =  600 
150  X  4  =  600 
250  X  6  =  1500 

600        600)2700(4i  months. 
2400 

300^ 

600  ; 


(5) 

X  0  =  0 
X  3=    I 
X  6=  li 
X  9  =  2i 


1  1)4^ 

4i  months. 


(6) 


0) 


$50  X  2  =  100 

$1000  X  0  =   0 

40  X  5  =  200 

1500  X  1  =  1500 

30  X  7  =  210 

600  X  3  =  1800 

120   120)510(4^  months. 
480 

700  X  5  =  3500 
1400  X  7  =  9800 

''}. 

5200  5200)16600(3/^  months, 
15600 

=  i 


120 
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(8) 

Six  months  from  15th  January  =  15th  July,  and  from  1st  July 

to  15th  July  there  are  14  days. 
Six  months  from  10  th  February  =  10th  August,  and  from  1st 

July  to  10th  August  there  are  40  days. 
Six  months  from  6th  March  =  6th  September,  and  from  1st  July 

to  6th  September  there  are  61  days. 

Six  months  from  8th  June  =  8th  December,  and  from  1st  July 

to  8th  December  there  are  160  days. 

$3Y50  X  14  =    52500 

3000  X  40  =  120000 

2400  X  67  =  160800 

■    2250  X  160  =  360000 


11400        11400)693300(60^^  days. 
684000 


9300^ 
11400  ) 


Therefore  the  note  must  be  made  payable  on  the  61st  day  from 
the  1st  of  July,  which  is  the  31st  of  August. 


Page  269. 

(2) 

Whole  stock  :  A's  stock  : :  whole  profit  :  A's  profit. 
1117X3000 

That  is,  $4300 :  $3000 : :  $1117: =$779-302+  =A's  sh. 

4300 

$1117  —  $779 -302-}-  =  $337'697  =  B's  share. 
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(3) 

Whole  stock  =  $6470  +  $3780  +  $9860  =  $20110. 
Whole  stock  :  A's  stock  : :  whole  profit  :  A's  profit. 
7890X6470 

That  is,$20110:$6470::  $7890: =$2538'4534-=A's  sh. 

20110 
Again,  whole  stock  :  B's  stock  : :  whole  profit  :  B's  profit. 
7890X3780 

That  is,  $20110:$3780  : :  $7890: =$1483-053+=:B's  sh. 

20110 
Lastly,  whole  stock  :  C's  stock  ::  whole  profit  :  C's  profit. 
7890X9860 

That  is,  $201 10:$9860 ; :  $7890: =$3868'493-h=C's  sh. 

20110 


(4) 

Whole  stock  :  B's  stock  : :  whole  gain  :  B's  gain. 
80  X  120 

That  is,  $320  :  $120  ::  $80  :  =  $30  =  B's  gain. 

320 
Again,  whole  stock  :  C's  stock  :;  whole  gain  :  C's  gain. 
80  X  200 

That  is,  $320  :  $200  ::  $80  : =  $50  =  C's  share.- 

320 


(5) 


Whole  stock  :  B's  stock  : :  whole  gain  :  B's  gain. 
728  X  1200 

That  is,  $2800  :  $1200  ::  $728  : =  $312  =  B's  gain. 

2800 
Again,  whole  stock  :  C's  stock  ::  whole  gain  :  C's  gain. 
728  X  1600 

That  is,  $2800  :  $1600  ::  $728  ; =  $416  =  C's  gain. 

2800 
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(6) 

Whole  stock  :  B's  stock  ::  whole  amount  to  be  divided  :  B's  share. 
100X2     ; 

That  is,  $3  :  $2  ::  $100  :  =  $66 -661  =  B's  share. 

3 
Again,whole  st'k  :  C's  st'k  : :  whole  amo't  to  be  divided  :  C's  sh'e. 

100X1 
That  is,  $3  :  $1  ::  $100  :  =  $33-33^  =  C's  share. 


0) 

1100  X  500 

£1400  :  £500  ::  £1100  : =  £392f  =  B's  share. 

1400 
£1100  —  £392f  =  £70T|  =  C's  share. 

(8) 

casks,  casks.    180X200 

900  :  200  : :  180  : =  40  casks  =  B's  loss. 

900 
180X300 

900  :  300  ::  180  : =  60  casks  ==  C's  loss. 

900 
180  —  (40  +  60)  =  80  casks  =  D's  loss. 


(9) 

100X800 

$1800  :  $800  ::  $100  :  =  $44-44J  =  B's  share. 

1800 
100X600 

$1800  :  $600  ::  $100  :  — =  $33 -33^  =  C's  share. 

1800 
$44-44^  +  $33-33J  =$77-77^,  and  $100  —  $77-77^  = 
$22-22f=:  D's  share. 
L 
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(10) 

6:1: 

:  120 

120X1 

..  —  ''O 

6 

6:2: 

:  120 

120X2 
•  .        ....  —  >if> 

6 

6:3: 

:  120 

120X3 
: =  60. 

6 

(11) 
Whole  loss  =  $900  —  $540  =  $360. 

360 
8:1::  $360  :  —  =  $45  =  B's  loss. 
8 
360X2 

8:2-::  $360  : =  $90  =  O's  loss. 

8   • 
$45  +  90  =  $135,  and  $360  —  135  =  $225  =  D's  loss. 

(12) 

1320  X  6 

$12  :  $6  ::  $1320  : =  $660  =  B's  gain. 

12 
1320  X  4 

$12  :  $4  ::  $1320  : =  $440  =  C's  gain. 

12 
1320  X  2 

$12  :  $2  : :  $1320  : =  $220  =:  D's  gain. 

6 

(13) 

£35  4-  £29  =  £64,  and  £110  —  £64  =  £46  =  D's  profit. 

D's  profit  :  B's  profit  : :  D's  stock  :  B's  stock. 

1090X35 

That  is,  £46:  £35 : :  £1090 : =  £829  6s.  lH^d.=B's  st. 

46 

Again,  D's  profit  :  C's  profit  ::  D's  stock  :  C's  stock. 

1090X29 

That  is,  £46 :  £29 : :  £1090 : =  £687  3s.  5Hd.=  C's  st. 

46 
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Page  271. 

(2) 

$357  X    5  =  $1785  for  one  month  ^ 
371  X     7  =    2597  for  one  month  >  =:  $6076  for  one  month. 
154  X  11  =    1694  for  one  month  ) 

347-20X1785 


6076 

-  (JpiU^. 

$6076  : 

$2597  :: 

$347-20  : 

347-20x2597 

—  <Ri/tQ  ./in 

6076 

$6076  : 

$1694  :: 

$347-20  : 

347-20x1694 

=  $96-80. 

6076 

(3) 

40  X  6 

=  240  for  one  month 

?    .... 

30  X  5  =  150  for  one  month  >  =  440  for  one  month. 
50  X  1  =    50  for  one  month  ^ 
160X240 

440  :  240  ::  $160  : =r$87-27i3f;  B's  share. 

440 
160X150 

440  I  150  ::  $160  :  =  $54-54-i^;  C's  share* 

440 
160  X  50 

440  :    50  :!  $160  : ==  $18- 18-^1 ;  D's  share* 

440 

(4) 
i;i50  X    6  =  £900  for  one  month  ^ 
200  X    3  =    600  for  one  month    >  =  £3500  for  one  month* 
125  X  16  =  2000  for  one  month    ^ 

JE29113s.4d.x900 

£3500  i£900::  £291  13a.  4d.: =  £75. 

3500 
£291  l3s.4d.X600 

£3500: £600:: £291  13s.  4d.: — ■ =  £50. 

3500 
£291138. 4d.X2000 

£3500:  £2000::  £291  13s.  4d.: =£166  13s.  4d. 

3500 
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h 


(5) 

$4000  X  12  =$48000  for  one  month 
3000  X  15  =  45000  for  one  month  }  =  $133000  for  one  month. 
5000  X    8  =  40000  for  one  month 

665X48000 

$133000  :  $48000  ::  $665  : =  $240;  B's  share. 

133000 
665X45000 

$133000  :  $45000  ::  $665  : =  $225  ;  C's  share. 

133000 
665X40000 

$133000  :  $40000  ::  $665  :  • =  $200  ;  D's  share. 

133000 


(6) 

56  X  12  =    672  for  one  day  \ 
64  X  15  =    960  for  one  day  >  =  3072  for  one  day. 
80  X  18  =  1440  for  one  day  ) 
320X672 

3072 :  672 : :  $320 : =  $70  =  rent  to  be  paid  by  1st  troop. 

3072 
320X960 

3072:   960::  $320: =  $100=     "        "        "     2nd    " 

.     3072 
320X1440 

3072: 1440::  $320: =  $150=     "         "         "     3rd     " 

3072 


(8) 

Sum  of  profits  =  240  +  800  +  400  =  $1440. 

Whole  profit :  A's  profit  : :  Whole  stock  for  1  m.  :  A's  st.  for  1  m. 

34560X240 

That  is,  1440  :  240  ::  34560  : =  5760  =  A's  stock 

1440 

for  one  month.     Hence,  since  A's  stock  was  in  for  6  months, 
it  will  be  $5760  -j-  6  =  $960, 

(Continued  on  next  page.) 


I 
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(8  Continued.) 

Whole  profit  :  B's  profit  ::  Whole  stock  for  1  m.  :  B's  st.  for  1  m. 
34560X800 

1440  :  800  ::  34560  : =  19200  =  B's  stock  for  one 

1440 
month.     And,  since  B's  stock  was  in  for  12  months,  19200  -~ 
12  =  $1600  will  be  his  stock. 
Whole  profit  :  C's  profit  : :  whole  stock  for  1  m.  :  C's  st.  for  1  m. 
34560X400 

1440  :  400  ::  34560  : =  $9600  =  C's  stock  for  one 

1440 
month  and  hence  his  stock  will  be  $9600  -7-  15  =  $640. 

(9) 

A's  profit  was  $240  for  6  months  =  $40  for  1  month. 
B's  profit  was  $800  for  12  months  =  $66§  for  1  month. 
C's  profit  was  $400  for  15  months  =  $26§  for  1  month. 

Sum  of  profits  for  1  month  =  $133^ 
Whole  profit  for  1  m.  :  A's  profit  for  1  m.  ::  whole  stock  :  A's  st. 
3200  X  40 

133^  :  40     : :  3200  : =    $960  =  A's  stock. 

133^ 
3200X661 

133^  :  661  '■'.   3200  :  =  $1600  =  B's  stock. 

133J 
3200x265 

133 J  :  26§  ::  3200  :  =  $640  =  C's  stock, 

]33i 
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(4)  (5) 

$0-12  J  =  selling  price.  $1-20    =  selling  price. 

$0'09    =  buying  price.  $0  •  8  7J  =  buying  price. 

$0-03i  =  gain  per  lb.  $0-32^  =  gain  per  bushel. 

$0-03J  X  317  =:  $11-095.  $0-32^  X  2138  =  $694-85. 
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(6) 

$0  •  15  X  31  Yx  13=$618  •  15  =  cost  of  13  barrels  at  $0  •  15  per  lb. 
$735  —  618-15  =  $116-85  gain. 

(T) 

$3-15X22xlV=$ll78-10  =  price  of  IT  kegs  at  $3-15  per  gal, 

$0-37^  X  1178-1  =  $441-7875  =  ad  valorem  duty. 

$1178-10  +  $441-7875  +  $26-33  =  $1646-2175  =  whole  cost. 

$1646-2175  — $1625  =  $21-2175  loss. 
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(10) 

Here  for  every  $1 1  expend  I  wish  to  receive  $1  '30,  and  hence 
the  selling  price  will  be  $3-25  X  1-30  =  $4 -221. 

(11) 

Here  for  every  $1  I  expend  I  wish  to  receive  $1-05,  and  hence 
the  selling  price  will  be  $1-05  X  13420  =  $14091. 

(12) 

Here  for  every  $1 1  expend  I  desire  to  receive  $1  •  15,  and  hence 
the  selling  price  will  be  $1-15  X  -11  =  $0-1265  =  12i^  cents. 

(13) 

Here  for  every  $1  I  expend  I  wish  to  receive  $1-23,  and  hence 
the  selling  price  will  be  $1-23  X  15-25  =  $18-75|. 


(14) 

Here  for  every  $1  I  expend  I  am  willing  to  receive  $0-89, 
hence  the  selling  price  will  be  $0-89  X  7890  =  $7022-10. 
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(16) 

Here  the  whole  gain  is  $0*8 7i  —  $0-60  =  $0-2  7^ 

271 

That  is,  $0*60  gain  $0'271,  and  therefore  1  cent  gains  = 

60 
■f^^  =  ^4  of  *  cent. 
And  hence,  the  gain  per  cent  =  l\X  100  =  H^^  =  45f  per  cent. 

(17) 

Here  the  loss  on  each  lb.  is  2  cents. 

That  is,  every  13  cents  invested  gives  a  loss  of  2  cents. 

Therefore  every  cent  invested  loses  -^^  of  2  =  -^j  cents. 

And  hence,  the  loss  per  cent  =  -j^j  x  100  =  ^^  =  l5-^j  per  c. 

(18) 

Here  the  gain  on  each  barrel  is  $1  '60. 
That  is,  every  $6 '20  invested  gives  a  gain  of  $1*60. 
Therefore  every  $1  invested  gains  ^^  of  160  =  -3^-  of  a  $. 
And  hence,  the  gain  per  cent  =  -3^  X  ^^  =  25*8  =:  25*  p.c. 

(19) 

Here  the  gain  on  each  yard  is  35  cents. 
That  is,  every  $2*75  invested  gives  a  gain  of  35  cents. 
Therefore  every  $1  invested  gains  -^  of  35  =  -^^  =  ^-  of 
a  dollar. 
And  hence  the  gain  per  cent  =  -gV  X  100  =  ^^%^  =  12^^  p.c. 

(20) 

Here  the  gain  on  every  bushel  is  9  cents. 
That  is  every  47  cents  invested  gives  a  gain  of  9  cents. 
Therefore  every  cent  invested  gains  ^i^-  of  9  =  4-7-  cents. 
And  hence  the  gain  per  cent  = -if  X  100  =  '^Qy*^  =  19-4V  P-c 


L 
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(21) 

Here  the  loss  on  each  lb.  is  1^  cents. 
That  is  every  12  cents  invested  gives  a  loss  of  1|  cents. 
Therefore  every  cent  invested  gives  ^^^  of  1^  =:  i  of  a  cent. 
And  hence,  the  gain  per  cent  =  i  X  100  =  ^°  =  12^  p.  c. 

(22) 

Here  the  whole  gain  is  $127  —  $93  =  $34. 

That  is,  $93  gain  $34,  and  therefore  $1  gains  f|  of  a  dollar. 

Hence,  gain  per  cent  =  $1^  x  100  =  ^^f  cl  =  se^  per  cent. 

(23) 

Here  the  loss  is  $6742-50  —$6000  =  $742-50. 
That  is,  $6742-50  lose  $742-50,  and  therefore  $1  loses  ^4^3-0- 
of  742  •  50  =  -^%%-  of  a  dollar. 

Hence  gain  per  cent  =  $'^%  X  100  =  ^ig^^  =  ll^igV  per  cent. 

(24) 

Here  $5700  +  $275  +  $1987-32  =  $7962-32  =  whole  sum 
expended. 

Whole  gain  =  $8750  — $7962-32  =  $787-68. 

That  is  $7962-32  gain  $787-68,  and  therefore  $1  gains  y-g^-jY 
of  787-68  =  ^9^5^  of  a$. 

Hence  gain  per  cent  =  ^xfi^^  X  100  =  YsV^  =9-89  or 
nearly  10  per  cent. 

(25) 

$4-25  X  723  =  $3072-75  =  price  of  723  yds.  fa)  $4-25. 

$3072-75  X  -07  =  $215-0925  =  amount  for  Insurance. 

$3072-75  X  '22  =  $676-005  =  amount  for  ad  valorem  duty. 

Then  whole  cost  =  $3072  -  75  +  $215-0925  +  $23 •  70  +  $2  •  70 
+  $3-16  +  $676-005  =  $3993-4075. 

Whole  gain  =  $5270  —  $3993-4075  =$1276*5925. 

That  is,  $3993-4075  gains  $1276-5925  .•.  $1  gains  -j^ui^tt 
of  $1276-5925  =  ^^mij  of  a  $. 

Hence  gain  per  cent  =  $i%\%%\h-  X  100  =  31-96749  or  nearly 
32  per  cent. 
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Page  2T8. 

(27) 

Loss  on  $1  is  4  cents,  or  for  every  $1  paid  I  receive  $0*96. 
Hence  cost  =  $24-60  -J-  0-96  =  $25-625. 


(28) 

Loss  on  $1  is  10  cents,  or  for  every  $1  paid  he  receives  $0  '90. 
Hence  cost  =  $2360  ~  -90  =  $2622-22. 


(29) 

Gain  on  $1  is  11  cents,  or  for  every  $1  paid  he  receives  $1-11. 
Hence  cost  =  $7400  —  1*11  =  $6666-666. 


(30) 

Gain  on  $1  is  IT  cents,  or  for  every  $1  paid  he  receives  $l'lir. 
3789-40X100 

$117  :  $100  ::  $3789-40  : -  =  $3238 '803  ^ns. 

117 


(31) 

Loss  on  $1  is  13  cents,  or  for  every  $1  paid  I  receive  $0-87, 
2740  X  100 

$87  :  $100  ::  $2740  :  =  $3149-425  ^ns. 

87 
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(3) 

$2  gains  50  cents. 

2-00x10 

Hence  $0-50  ;  $0-10  ::  $2-00  : • —  =  40  cents. 

50 
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(4) 

2'50X2'80 

$2-00  ;  $3-80  ;:  $2-50  :  =  $3-50. 

3-00 


(5) 

8  cents  gain  5  cents  in  9  months. 
5X6 

Hence  9  mo's  :  6  mo's  : :  5  cents  :  =  3  J  =  gain  for  6  mo's. 

9 
3iXl2 

8  cts.  :  12  cts.  : :  3  J  :  =  5  cts.  gain  on  12  cts.  for  6  mo's. 

8 
Therefore  12-{- 5  =  17  =  his  selling  price. 


<6) 


1-85X-55 

$1-60  :  $1'85  ::  $-55  :  =  $0*6359375  =  what  L 

1-60 
ought  to  get  in  order  to  sell  at  the  same  profit  as  K. 
Bilt  L  only  gets  60  cents,  therefore  K  has  the  advantage. 
70  yds.  of  cloth  at  $1-85  =  $1'85  X  70  =  $129 -50. 
$129-50~$-60  =  215f. 


O) 


5    tons  of  butter  at  $102  =  $102  x     5    =    $510 
lOi  tons  of  tallow  at  $135  =  $135  X  lOi  =  $1417-50 


Total  value  =$1927-50 

Deduct  ready  money,     $600-30 


$1327-20 
$1327*20  -^  $4-20  =  316  barrels. 
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Page  281. 

(3)  (4) 


1    oz.  X   22  =;  154  carats. 

2g 

allon 

s  /S>  14s.  =  28s. 

12i    «    X   21  —  262J     « 

1 

(( 

(S>  12s.  =  12s. 

11      «     X     9  =  153       « 

2 

(( 

td>    9s.  =  IBs. 

— »                           ^ 

4 

(( 

td>    8s.  ==  323. 

36J                    36i)569J     « 

... 

— 

2         2       « 

9 

9)90s. 

— 

V3)1239(15f^  carats. 

10s. 

73 

_-.* 

409 

365 

44 

(5) 

15  bushels/®  $1-20=  $18-00 
30  '  "  rS)  $1-50  =  $45-00 
60  "  /a)$l-10=  $66-00 
83      "         /©  $1-75  =  $145-25 

188 


188)$274-25($1' 

■458 

188 

86-2 

75-2 

11-05 

9-40 

1-650 

1-504 

146 
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(6) 

12  lbs.  fcb  50  cents  =    600  cents. 
16    «     td>l2     ''      =  1152      " 
22    "     /©  65     "      =  1430      " 
18    "     /S)  85     "      =  1530      " 
100    "     ^  42     "      =  4200      " 

168  168)8912  cents  (53^4;  cents. 

840 

512 
504 


168) 


Page  283. 

(11) 
Prices.  Diflferences.  Prices. 


(  160—35 15+  110) 

125  =  ^  S=i25 

I  140  —  15 25  +  100  ) 

Prices.  Differences.  Prices. 


125  =  ^  ^XL  ^=125. 

^40  — 15  ^  ^25+  100) 

Jns.  35  bush.  (^  $1-10,  15  fa)  $1»60,  15  /S)  $1,  and  25  /S)  $1-40. 
35  bush,  fd)  $1-00,  15  ^  $1-40,  15  fa)  $M0,  and  25  /S)  $1-60. 
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(12) 
Prices.    Differences.    Prices. 

ceo 


177 


45  = 


15- 

50  —     5- 


3  +  42  ' 
•7+38 


I  =  45 


^15  +  30 
Prices.    Differences.     Prices. 


60 

50 


-.V, 


3  +   42 
+   38 


V  =  45. 


15  +  30 

»ans.  15  quarts  fa)  42  cents,  3  ^  60  cents,  5  ^  38  cents,  5  /5)  30 
cents,  and  7  +  15  +  22  /Q)  50  cents.^ 
15  quarts  fd)  38  cents,  3  /S)  50  cents,  5  fa)  42  cents,  15  fa)  38 
cents,  and  7+15=22/5)  60  cents. 

(13) 

Prices.    Differences.    Prices. 

1 


m 


■  18  +  51^ 

11  +  M 

'    16  +  31 
15  +  2^ 


h  +   12 
•2^   +   10 


12^ 


I  14  +  n^ 

Ans.  I  lb.  (d)  18  cents,  \  fcb  \*l  cents,  I  fcb  16  cents,  21  fcb 
15  cents,  2^  fa)  14  cents,  5J  +  4^  +  3i  =  13i  /Q)  12  cents,  and 
2J  +  U  =4  ^  10  cents. 

(14) 

Prices.  Differences.  Prices^ 
13  —  3 3  +   7  ) 


10 


-\ 


=   10 


12 


-5  +  5 


Jins,  3  lbs.  (S>  7d.,  3  fd>  13d.,  2  (St  5d.,  and  5  fd)  12d. 
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Page  284. 

(IV) 

By  case  I  we  find  that  11  quarts  /S  31  cents,  6  /S>  16  cents,  6 
/S)  19  cents,  and  6  /5>  23  cents  will  make  a  mixture  worth  25 
cents  per  quart. 

6  X  87 
Therefore  17  qts.  :  87  qts.  ::  6  qts.  :  =  30ff  quarts  /3) 

16  cents,  and  as  there  are  6  lbs.  at  each  of  the  other  prices,  the 
same  statement  may  be  used,  and  the  answer  is  therefore  30|f 
quarts  ^  each  price. 

(18) 

To  produce  a  mixture  worth  75  cents  per  bushel,  we  require 
45  bushels  fa)  80  cents,  5  /S)  37  cents,  and  5  ^  68  cents. 

5  X  70 

Therefore  45  bush.  :  70  bush.  : :  5  bush.  :  <•  =  7 J  bush. 

45 
oats  ^37  cents. 

5X  70 

45  bush.  :  70  bush.  : :  5  bush.  : ■-  =  7^  bush. 

45 
barley  /S)  68  Cents. 

(19) 

To  produce  a  mixture  worth  Is.  per  lb.,  we  require  IJ  lbs.  /S> 
led.,  li  fd>  14d.,  and  6  /S)  lO^d. 

Then  U  lbs.  :  50  lbs.  ::  IJ  lbs.  :  50  lbs.  brass  t3  14d. 
li  lbs.  :  50  lbs.  ::  6  lbs.  :  200  lbs.  pewter  /©  10 Jd. 

By  case  1  We  find  that  1  oz.  of  20  carats  fine,  1  of  21  carats 
fine  and  3  of  23  carats  fine,  will  make  a  mixture  22  carats  fine. 
Then  1  oz.  :  30  oz.  ::  1  oz.  :  30  oz.  of  21  carats  fine. 
1  oz.  :  30  oz.  ::  3  oz.  :  90  oz.  of  23  carats  fine. 


I 
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Page  285. 

(22) 

To  produce  a  mixture  worth  $1.40  per  lb.,  we  require  20  lbs. 
fcb  $1*00,  40  fcb  $1-20,  40  (d>  $1-60,  and  20  (cb  $1'80.  But  all 
of  these  added  together,  will  make  120  lbs. 

lbs.    lbs.     lbs.  lbs. 

168  X  20 

Therefore  120  :  20  ::  168  : ' =  28  lbs.,  the  required 

126 
quantity /3)  $1-00. 

168  X  40 

120  :  40  ::  168  : =  56  lbs.,  the  required 

126 
quantity/®  $1-20. 

168  X  40 

120  :  40  :*  168  :  —  =  56  lbs.,  the  required 

120 
quantity /5)  $1*60. 

168  X  20 
120  :  20  ::  168  :  — — —  =*  28  lbs.,  the  required 
120 
quantity/®  $1*80; 


(23) 

To  produce  a  mixture  worth  43.  4d.  per  lb.,  We  require  10  lbs. 
(cb  5s.  and  8  (cb  3s.  6d.    But  these  added  together  make  18  lbs. 

lbs.  lbs.    lbs.       lbs. 

27X10 

Therefore  18  :  10  :I  2'?  :        ■    ■  =  15  lbs.,  the  required  quaii- 

18 

tity  of  tea  (cb  53. 

It'- 

27X8 

18  :    8  ::  27  :  — —  =  12  lbs.,  the  required  quan- 

18 

tity  of  tea  (cb  3s.  6d. 
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(24) 

To  produce  a  mixture  worth  $2*Y0  per  gallon,  we  require  20 
gallons  fcb  $2-40,   10  fcb  $2-60,  10  (cb  $2-80,  and  30  (cb  $2-90. 
But  all  of  these  added  together  will  make  70  gallons.     Therefore 
gals.  gals.    gals.       gals. 
63X20 

70   :   20   : :    63  :   =  18  gallons,  the  required  quantity 

70 

of  brandy /3)  $2 '40. 
63X10 
70  :    10   ::   63  :  ■  =     9  gallons,  the  required  quantity 

70 

of  brandy  /5)  $2-60. 
63X10 

70  :    10   : :    63  :   =     9  gallons,  the  required  quantity 

70 

of  brandy/®  $2-80. 
63X30 
70  :   30   ::   63  :  ..=  27  gallons,  the  required  quantity 

70 
of  brandy  (cb  $2-90. 


Page  289. 

(4) 
1974-80  X  i  =  i;740-55  =  £740  lis. 

(5) 

765-43  X  I  =  Je306-172  =  £306  33.  S-^Vd.  " 

(6) 
8172-19  X  i  =  £2043-0475  =  £2043  Os.  ll|d. 

(9) 
£743  18s.  lid.  =  £743-94583  and  743-94583 -rt\7  =  $2479-8194. 
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(10) 
£119  9s.  8id.  =  £ll9-4843'75  and  119'484375  ~  f  =  $318-625. 

(11) 

£473   17s,   Ud.   =::  £473-8572916,   and  473-8572916  4- t,V  = 
$2030-816964. 
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(13) 

1006-90  -r  4-867  =  £206-88309  =  £206  I7s.  I^d. 

(14) 
916-87  -r  4-867  =  £188-38504  =  £188  7s.  8id. 

(15) 

2114-81  -r  4-867  =  £434-52023  =  £334  10s.  4|d. 

(17) 

£2043   lis.   3d.   =   £2043-5625   and   2043-5625  X  4-867 
$9946-01868. 

(18) 

£777    7s.    7d.   =   £777-37916   and    777-37916    X    4-867 
$3783-50437. 

(19) 

£557  19s.  5^.  =  £557-972916  and  557-972916  X   4-867 
$2715-65418. 
M 
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Page  294. 

(4) 

$16T86-25  X  5-04  =  84597  francs  66  centimes. 


(5) 

Commercial  value  of  the  marc  banco  =  35        cents. 
Add  1  per  cent  '35      " 


35-35 
Then  35 '35  cents  X  4000  =  $1414. 


(6) 
$35678  X  1-0225  =  $36480-755. 


O) 

The  par  value  of  1  ruble  =  75        cents. 
Deduct  2  per  cent  1-5        " 

73-5 
Then  73-5  cents  X  2560  =  $1881 -60. 


(8) 


Old  commercial  par  of  £l  sterling  =  $4,444  =  $4-44444 
Add  8  per  cent  -35555 


$4-79999. 
Then  $4 •79999  X  800  =  $3839-999  =  $3540.00. 
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(3) 
jei  =  420d. 
19Jd.  =  1  franc. 
300  francs  =  60  ducats. 
1  ducat  =  360  maravedis. 
X  =  £1000. 
84 

^^qxix^Qx360xiooo 

X  =z =  1564138  maravedis  by  cir.  ex, 

mxw 

k 

272X1000X20X12 
42id.  :  £1000  ::   272  maravedis  :  = 

^'Kl^X  1000X8X12 

=  1536000  maravedis  by  direct  exchange. 

1^ 
Difference  =  1564138  —  1536000  =  28138  maravedis. 
34)28138 

8)827  reals  20  maravedis. 
103  piastres  3  reals  20  maravedis. 

(4) 

Old  commercial  par  of  £1  sterling  =  $4*444 
To  which  add  10  per  cent,  of  itself  =       '4444 

Gives  price  of  £1  sterling  =  $4*8884 
$4888*40  4-  $4-8884  =  £1000  =  amount  of  bill  he  receives  if 

he  remits  direct  to  London. 

$1  =  515  centimes.  •\  515x4888*40 

2580  cen.  =  £1  sterling.     >  a;  = =  £975 •  78526. 

x  =  $4888*40          J  2580 

=  £975  15s.  8id.+  =  amount  of  bill  he  receives  if  he  remits 
through  Paris. 

35  cents  =  1  marc. 
13|  marcs  =  £1  sterling, 
a;  =  $4888-40. 
4888*40         391072 

X  = =  =  £1015*77142  =  £1015  15s.  5d.+  = 

•35Xl3i  385 

amount  of  bill  he  receives  by  remitting  through  Hamburg, 


184 


KEY. 


[Nat.  Arith. 


(5) 

18  cents.  =    1  franc. 

25  francs.        =  240d. 
180d.  =    3  milrees. 

5  milrees.      =18  marcs  ban. 
1200  marcs  ban.  =  x 
=  $375  =  circuitous  exchange  or  sum  he  pays  for  1200  marks. 

1200  X  '35  =  $420  =  direct  exchange  or  sum  paid  for  1200 
marks.    $420  —  $375  =  $45  =  gain  by  circuitous  exchange. 


60  5 

l!^X25XlH«(Xl^S(qx5 

^4^X^X1151 


Page  298. 

(3) 

(3)«  =3X3X3X3X3  =  243. 

(4) 

(20)10  =  20  X  20  X  20  X  20  X  20  X  20  X  20  X  20  X  20  X  20 
=  10240000000000. 


(5) 

(1'05)«  =  1-05  X  1-05  X  1-05  X  1*05  X  1-05  X  1*05  = 
1-340095640625. 


(6) 


ar  =  tx|xfx|x|xfxf  =  -M¥^. 


0) 

a)S=|XtXf  Xf  Xt  =  ^5^o%- 


(8) 

llj  =  ii.     (^r  =  %^  X^^Xh^  =  -^^^2  =  1481-M. 


Pages  296-304.]  KEY.  185 

Page  299. 

(9) 
42  X  4*  X  45  X  4^  =  42  +  *  +  6  +  7  _  418. 

(10)  (11) 

1311  -1.  132  =  131^  -  2  =  133.  (33)5  =  3=*  *''  =  3^^ 

(12) 

{(7<   X   73)^(72   X   72)]6=   {(7*  +  3)^(^2  +  2)j6_ 

(13) 
{(53  X  5^  X  5^1  X  59)  ~  (53  X  52  X  57  X  5S)}3  = 

f(53   +   4   +    11   +  9)  ^  (53   +   2   +   7   +   5)|3  _.    ("527  ^  517|S  — 

^527  -  i7yj  _  (510)3  =  510  X  3  —  530^ 


Page  304. 
(4)  (5)  (6) 


}f 


195364(442 
16 

•0676(-26 
4 

984064(992 
81 

84)353 
336 

46)276 
276 

189)1740 
1701 

882)1764 
1764 

V 

1982)3964 
3964 

186 


KEY. 


[Nat.  Arith. 


O) 


(8) 


6-0000000000(2 
4 

•23606 

•500000000000(- 707106 
49 

42)1-00 
-84 

1407)10000 
9849 

443) -1600 
-1329 

14141)15100 
14141 

4466)2*7100 
26796 

1414206)9590000 
8485236 

447206)3040000 
2683236 

1104764 

356764 

(9) 

(10) 

60 -487129(7 • 
49 

777 

79792266297612001(282475249 
4 

147)1148 
1029 

48)397 

384 

1547)11971 
10829 

562)1392 
-1124 

15547)114229 
108829 

5644)26826 
22576 

5400 

:ii 

56487)425062 
395409 

(11) 

564945)2965397 

2824725 

• 

•000001232i(-00] 

1 

5649502)14067261 
11299004 

21)23 
21 

56495044)276825720 
225980176 

221)221 
221 


564950489)5084554401 
5084554401 


Pages  304,  305.]  KEY. 

(14) 

1   =  ^  and  VJ  =   i. 

(16) 


187 


5|  z=  5'14285'n42857  and  V5- 142857142857  =  2-267786. 

(17) 

m  =  -4033457230  and  V -4033457230  =  -63509. 

(18) 

13^^  =  13-2  and  Vl3^  =  3-633. 


Page  305. 


(20) 


(21) 


11333311(2626 

33233344(4344 

4 

24 

46)433 

123)523 

411 

413 

552)2233 

1304)11033 

1434 

10024 

5546)46611 

13124)100544 

46611 

100544 

J8 

KEY. 

[Nat.  Arith. 

4234- 
31 

(22) 
•101230(43«412 

(23) 

888888-8880(888' 
71 

•88 

133)1134 
1004 

178)1788 
1601 

1414)130 
122' 

•10 
'21 

1878)18788 
16801 

14231)2 
1' 

•3412 
•4231 

18878)1887-88 
1688-01 

142322) 

•413130 
•340144 

188878)188-8780 
168-8801 

22431 

18-8878 

(24) 

2486646  ^69(54373 
21 

M)386 
354 

/83)3264 
2809 

t8Ql)e51et 
e2etl 

^8723)281969 
281969 

Page  307. 

(27) 

1002  =  10000 
60*  =    3600 

Difference  =  6400  and  V6400  =  80. 


Pages  3( 

)5-307.]                      KEY. 

(28) 

502  =  2500 
802  —  6400 

Sum  =  8900  and  V8900  =  94-34  nearly. 

(29) 

242  ^  5Y6  -r  2  =  288  and  V288  =  16-97. 

(30) 

362  =  1296 
202  _     400 

189 


Diflference  =    896  and  V896  =  29-933. 

(31) 

402  _  1600 
142  =    196 

Difference  =  1404  and  Vlioi  =  37-469. 
402  _  1600 
262  =    676 

Difference  =    924  and  V924  =  30-397. 
37-469  +  30-397  =  67-866  and  67-866  -^  3  =  22-622. 


(32) 


1760  sq.  yds.  =  15840  sq.  ft.  and  Vl5840  =  125-857. 
(33) 


Vl41376  —  376. 
(34) 


32  =9 
32  =  9 


Sum  =  18  and  V18  =  4*24264. 


199 


KEY. 

[Nat. 

Arith. 

(35) 

16«  = 

256 

122  = 

144 

Sum  = 

400  and 
(36) 

V4OO: 

=  20. 

32  +  32  +  32 

=  27and  V27  : 

=  5-196. 

(37) 

Then  jh  ■  1 

xk  and  (1)2  = 

450 
: :  450  :  —  = 

Too 

=  1. 

:  45000. 

(38) 
1  sq.  acre  =  160  sq.  perches.     160  -^  3*1416  =  50*929462  and 
V50 -929462  =  7-136.  ' 


Page  311. 

(2) 

62712728317(3973 

27 

3^X300= 

2700 

35712 

3X9X30= 

810 

92= 

81 

3591 

32319 

392x300= 

456300 

3393728 

39X7X30= 

8190 

72= 

49 

464539 

3251773 

3972X300=47282700  141955317 

397X3X30=       35730 
32=  9 


47318439  141955317 


Pages  309-311.]  ItSY.  191 

(3) 

1953125(125 


1«X300=     300  953 

1X2X30=       60 

22=         4 

364  728 

12^X300=43200  225125 

12X5X30=  1800 
52=       25 

45025  225125 


(4) 


1076890625(1025 

1 

12x300=         300 

76 

.102X300=     30000 

76890 

10X2X30=         600 

22=            4 

30604 

61208 

1022x300=3121200 

15682625 

102X5X30=     15300 

52=           25 

3136525 

15682625 

192 


KEY. 

[Nat.  Arith. 

(5) 

•697864103(-887 
512 

8«X300= 

19200 

185864 

8X8X30= 

1920 

82= 

64 

21184 

88«X  300=2323200 

88X7X30=     18480 

72=  49 


2341729 


169472 


16392103 


16392103 


(6) 


4«X300=     4800 

4X6X30=       720 

62=         36 


102503-232(46-8 
64 

38503 


5556 

46*  X  300=634800 

46X8X30=  11040 

82=         64 


645904 


33336 


5167-232 


5167*232 


Page  311. J 


JU.J 

KEY. 

0) 

i79597-069288(56-42 
125 

52X300= 

7500 

54597 

5X6X30= 

900 

62= 

36 

8436 

60616 

56^X300= 

940800 

3981 '069 

56X4X30= 

6T20 

42= 

16 

947536 

3790-144 

5642X300=95428800 

190-925288 

564X2X30= 

33840 

22  = 

4 

193 


95462644 


190-925288 


(8) 


72X300=     14700 

7X8X30=       1680 

82=  64 


16444 


483«736625(7-85. 
343 

140-736 


131-552 


782X300=1825200 

78X5X30=     11700 

52=  25 


1836925 


9-184625 


9-184625 


194 


KEY. 

[Nat.  Arith, 

(9) 

•636056('86. 

512 

8^x300=19200 

124056 

8X6X30=  1440 

6*=      36 

20676  124056 


Page  312. 
(12) 

-1%  =  •  1052631578944-  and  ^-105263157894=  -4721. 

(13) 
■^  =  '176470588235+  and  ^-176470588235  =  -5609. 

(14) 

i  of  2^  =  f  =  -833333333+  and  ^-833333333  =  -941. 

(15) 

281  =  28-75  and  ^28-75  =  3-063. 

(16) 
32A  =  32  •  72  and  ^32  -  7*2  =  3  - 198. 


Pages  311-313.] 


KEY. 


195 


Page  313. 

(18) 

One  million  =  33233344  senary. 


33233344(244. 
12 


22z=4X300=:     2000 

2X30=100X4=       400 

42=         24 


21233 


2424 

14544 

242=1104X300 

24X30=1200X4 

42 

=332000 
=     5200 
=         24 

2245344 

341224 

2245344 

(19) 

6131271  •000000(165-32. 

12X300= 

1X30X6= 

6^  = 

300 

220 

44 

5131 

564 

4270 

162=304X300= 

16X30=520X5= 

52= 

111400 

3220 

31 

641271 

114651 

600115 

1652=32571X300= 

165X30=5370X3= 

32= 

12015300 

20350 

11 

41154-000 

12035661 

36131-423 

16532=3272071  X  300=1205625300 

1653X30=54010X2=         130020 

22=                   4 

3022-355000 

1205755324 

2413-732650 

406-422130     . 

196 


KET. 


[Nat.  Arith. 


(20) 


10221012 '102000000 


1    1112-012  =  root. 

1X1000= 

1000 

2221 

1X1X100= 

100 

1«= 

1 

1101 

1101 

11«=121X1000= 

121000 

1120012 

11X100=1100X2= 

2200 

2«= 

11 

200211 

1101122 

112«=21021X1000= 

21021000 

11120-102 

11202=2102100X1000= 

2102100000 

11120-102000 

1120X100=112000X1= 

112000 

12= 

1 

2102212001 

2102-212001 

11201«=211010101X  1000=211010101000 

2010-112222000 

11201X100=1120100X2= 

10010200 

22= 

11 

3 

11020111211 

1122-111000122 

111-001221101 

J 


Page  313  J 


c*=ax300=: 
ex  30=290  XT= 

^2_ 


KEY. 

(21) 


26300 

1730 

41 


.197 


27^*71 


!72=e221X300=:     2966300 


e7x30=2^90X^= 
^2- 


24e60 
84 


298e324 


e7^2J:g39544><300=29e441000 
e  7^X30=^660X2=         19e2a 

22=  4 


42=31X300= 

4X30=220X4= 
42_ 


29e45^e24 


(22) 


14300 

1430 

31 


21311 


44^=4301X300=         2340300 

4402=430100X300=     234030000 

4400^=43010000X300=23403000000 

4400X30=242000X4=         2123000 

42=  31 


teteet  '000000(e1't2. 
92e 

ISeeet 


167217 


249/3-000 


24154'7g4 


84^408000 


57^8e9^48 


28e-70a74 


23410123031 


421030-441200000(44-004 
224 

142030 


141244 


231-441 

231-441000 

231-441000000 


210-141102224 


21 '244342221 


198  KEY.  [Nat.  Abith. 

Page  314. 

(25) 
33  :  6^  ::  4  lbs.  :  Ans.  =  32  lbs. 

(26) 
13  :  (1)3  ::  $120  :  Ans.  =  $5145. 

(21) 

(loy  :  (^)3  ::  180  lbs.  :  Ans. 
343000  :  g-^'fy3^7  ::  iso  :  Ans.  =  , 
180  X  ^^'^W^J  X  3T3W  =  1015-1  lbs. 

(28) 

9'733  =92116'731'7 
453  =  91125 
623  —  238328 
303  =  27000 
803  —  512000 
203  =8000 
922116'731'7  —  (91125  +  238328  +  27000  +  512000  +  8000)  = 
920290864  and  ^920290864  =  972-69. 


(29) 

8  feet  3  inches  =  99  inches,  3  feet  =  36  inches,  and  2  feet  7 
inches  =  31  inches. 


99  X  36  X  31  =  110484  and  ^110484  =  47-9843. 


(30) 

After  the  first  has  wound  oflf  her  portion,  there  will  remain  |. 
of  the  thread. 


Pages  314,  315.]  KEY.  199 

Then  the  whole  ball  :  part  remaining  : :  cube  of  diameter  of 
whole  ball  :  cube  of  diameter  of  part  remaining. 

That  is,  1  :  I  ::  3='  ;  x^,  and  hence  x=:3xVl=3X  V^ 
;==  -90856  X  3  =  2  •72568  =  diameter  of  the  ball  after  the  first 
has  wound  off  her  portion. 

Similarly  after  the  second  has  wound  off  her  portion,  there 
will  remain  5  of  the  ball,  and  after  the  third  has  taken  her  por- 
tion, i  of  the  ball. 

Hence  1  :  ^  ::  3^  :  a;^,  whence  x  =  3x^l  =  3x  \/v5  = 
3  X  •  79370  =  2*38110  =  diameter  after  the  second  has  taken 
her  portion. 

1  :  i  ::  33  :  a;3,  whence  x  =  3  x  VI=  3  x  ^/^  =  3  x 
•62996  =  1*88988  =  diameter  after  the  third  has  taken  her  por- 
tion. 

Hence  1st  takes  off  3  —  2*72568  =    '27432  inches. 

2nd  "  "  2*72568  —  2*38110=  *34458  " 
3rd  "  "•2*38110  —  1*88988=  -49122  " 
4th     "       "  remaining  1*88988     <' 


Page  315. 
(1) 


Vl9987l73376  =  141376,  and  V141376  =  376. 

(2) 

^308915776  =  676,  and  V676  =  26. 


(3) 


^40353607  =  343,  and  ^343  =  7. 

(4) 
V387420489  =  729,  V729  =  9,  and  Vi  =  3. 


200  KEY.  [Nat.  Abith. 

(5) 

^134211728  =  512,  v^512  =  8,  and  ^  =  2. 


Page  321. 
(13) 

The  mantissa  of  the  logarithm  of  8193  (the  first  four  digits) 
:  '913443,  and  the  next  following  mantissa  is  '913496. 
Then  from  -913496 
Subtract..   '913443 


Difference,  53  ;  and  53X217  (remaining  digits  of  given 

number)  =  11501,  from  which  we  cut  off  three  digits,  since  we 
multiplied  by  a  number  of  three  digits,  and  since  the  highest 
digit  cut  off  is  not  less  than  6,  we  add  unity  to  the  part  retained, 
which  gives  us  12. 

Then  mantissa  of  logarithm  of  first  four  digits  '913443 
Add,  12 

Mantissa  of  logarithm  of  given  number,  '913455 

To  which  attach  the  characteristic  6  and  required  logarithm  = 
6-913455. 

The  mantissa  of  the  logarithm  of  7392  (the  first  four  digits) 
=  '868762,  and  the  next  following  mantissa  is  '868821. 
Then  from  '868821 
Subtract..   '868762 


Difference,  59 ;  and  59  X  45  (remaining  digits  of  given 

number)  =  2655,  from  which  we  cut  off  two  digits,  since  we 
multiplied  by  a  number  of  two  digits,  and  since  the  highest  digit 
cut  off  is  not  less  than  5,  we  add  unity  to  the  part  retained, 
which  gives  us  27. 

Then  mantissa  of  logarithm  of  first  four  digits, '868  762 
Add,  27 

Mantissa  of  logarithm  of  given  number,  -868789 

(Continued  on  next  page.) 


Pages  315-321.]  KEY.  201 

(13   continued.) 

To  which  attach  the  characteristic  1  and  required  logarithm  = 
1-868789. 

The  mantissa  of  the  logarithm  of  843T  (the  first  four  digits) 
=  '926188,  and  the  next  following  mantissa  is  '926240. 
Then  from  '926240 
Subtract..   -926188 


Difference,  52  ;  and  52  X  42  (remaining  digits  of  given 

number)  =  2184,  from  which  we  cut  off  two  digits,  since  we 
multiplied  by  a  number  of  two  digits,  and  since  the  highest  digit 
cut  off  is  not  less  than  5,  we  add  unity  to  the  part  retained, 
which  becomes  22. 

Then  mantissa  of  logarithm  of  first  four  digits   -926188 
Add,  22 


Mantissa  of  logarithm  of  given  number,  '926210 

To  which  attach  the  characteristic  1  and  required  logarithm 
i'926210. 


(14) 

The  mantissa  of  the  logarithm  of  2345  =  •370143,  and  the  next 
following  mantissa  is  '370338. 
Then  from  -370328 
Subtract..   -370143 


Difference,  185  ;  and  185  X  64  =  11840,  from  which  we 

cut  off  two  digits,  since  we  multiplied  by  a  number  of  two 
digits,  which  gives  us  118. 

Then  mantissa  of  logarithm  of  2345  =   '370143 
Add,  118 


Mantissa  of  logarithm  of  given  number  =  '370261 
To  which  attach  the  characteristic  4  and  required  logarithm  = 
4-370261. 

(Continued  on  next  page.) 


202  KEY.  [Nat.  Arith. 

(14  continued.) 

The  mantissa  of  the  logarithm  of  1007 
next  following  mantissa  is  '003461. 
Then  from   -003461 
Subtract..   -003029 


DiflFerence,  432  ;  and  432  X  013  =  5616,  from  which  we 

cut  off  three  digits,  since  we  multiplied  by  a  number  of  three 
digits,  and  since  the  highest  digit  cut  off  is  not  less  than  5,  we 
add  unity  to  the  part  retained,  which  gives  us  6. 

Then  mantissa  of  logarithm  of  100 T  =     -003029 
Add,  6 

Mantissa  of  logarithm  of  given  number     -003035 

To  which  attach  the  characteristic  3  and  required  logarithm  = 

3-003035. 


(15) 


Mantissa  of  logarithm  of  523T -719083 

Difference  from  column  D  =  83  ;  and  83  X  6  =  498 

from  which  we  cut  off  1  digit  and  add 50 

And  also  attach  the  characteristic  1,  and  required 

logarithm= 1-719133 

Mantissa  of  logarithm  of  1294 -111934 

Difference  from  column  D  =  335  ;  and  335  X  76  = 

25460  from  which  we  cut  off  two  digits  and  add,  255 

And   also   attach  the  characteristic  2  and  required 

logarithm=: 2-112189 


Pages  321,  322.]  KEY.  203 

(16) 

Mantissa  of  logarithm  of  '0004713      =  '673297 
P.  P.  corresponding  to       -00000009    =  83 

P.  P.  "  to       -000000008  =  74 


Sum,  =  '6733874 
Therefore  required  mantissa  =  '673387  and  required  logarithm 

=  4'673387. 

Mantissa  of  logarithm  of  9136000  =  '960756 

P.  P.  corresponding  to  700  =            33 

P.  P.            "              to  10  =                5 

P.  P.             ''               to  2  =                  9 

Sum,  =  '96078959 
Therefore  required  mantissa  =  '960790  and  required  logarithm 
=  6-960790. 


(17) 

Mantissa  of  logarithm  of  4 '23400  =  '626751 
P.  P.  corresponding  to  20  =  20 

P.  P.  "  to  9  =  92 


Sum,  =  '6267802 
Therefore  required  logarithm  is  0-626780. 

Mantissa  of  logarithm  of  763-1  =  -882581 

P.  P.  corresponding  to  -02         =  11 

P.  P.  «  to  -009      =  51 

P.  P.  "  to  '0008     =  46 

P.  P.  "  to  '00007  =  40 


Sum,  =  -882597600 
Therefore  required  logarithm  is  2  '882598. 
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(20) 

Given  logarithm,       '137139 

Next  lower  in  table,  -ISTOST  =  log.  of  1371. 


Difference  102,  Tabular  difference  =  316. 

Then  1020000  -f-  316  gives  3227  for  digits  in  5th,  6th,  7th,  and 
8th  places. 

Hence  the  digits  of  the  natural  number  are  13713227;  and 
since  the  characteristic  is  4,  i.  e.,  one  less  than  the  number  of 
digits  to  the  left  of  the  decimal  point,  the  required  number  is 
13713-227. 

Given  logarithm,        '718134 

Next  lower  in  table,  '718086  =  log.  of  5225. 


Difference,  48,  Tabular  difference  =  83. 

Then  48000 -^  83  gives  578  for  digits  in  5th,  6th  and  7th places. 

Hence  the  digits  of  the  natural  number  are  5225578,  and  since 
the  characteristic  is  0,  i.  e.,  one  less  than  the  number  of  digits 
to  the  left  of  the  decimal  point,  the  required  number  is  5-225578. 

Given  logarithm,        '635421 

Next  lower  in  table,  -635383  =  log.  of  4319. 


Difference,  38,  Tabular  difference  =  101. 

Then  38000  -f-  101  gives  376  for  digits  in  5th,  6th,  and  7th 
places. 

Hence  the  digits  of  the  natural  number  are  4319376,  and  since 
the  characteristic  is  4,  i.  e.,  one  more  than  the  number  of  ciphers 
between  the  decimal  point  and  the  first  figure  to  the  right,  the 
required  number  is  '0004319376. 


Page  323.]  KEY.  205 

(21) 

Given  log.  -921686  =  log.  of  8350. 

And  since  the  characteristic  is  2,  i.  e.,  one  less  than  the  num- 
ber of  digits  to  the  left  of  the  decimal  point,  the  required  num- 
ber is  835. 

Given  logarithm,        '922165 

Next  lower  in  table,  -922154  =  log.  of  8359. 


Difference  =  11,  Tabular  difference  =  52. 

Then  11000 -f- 52  gives  211  for  digits  in  5th,  6th,  and  7th 
places. 

Hence  the  digits  of  the  natural  number  are  8359211 ;  and 
since  the  characteristic  is  1,  i.  e.,  one  more  than  the  number  of 
ciphers  between  the  decimal  point  and  first  figure  to  the  right, 
the  required  number  is  -8359211. 


(22) 


Given  logarithm,  -407968 

Next  lower  in  table,  -407901  =  log.  of  2558. 


Difference,  =  67 

Highest  P.P.  not  greater  than    67  =  51  corresponds  to  3 

for  5th  place. 


160 

Highest  P.P.  not  greater  than  160  =  153  corresponds  to  9 

■  for  6th  place. 

70 
Highest  P.P.  not  greater  than    70  =  68  corresponds  to 

4  for  7th  place. 

2 
Therefore  digits  of  required  number  are  2558394 ;  and  since 
the  characteristic  is  5,  there  must  be  six  digits  to  the  left  of  the 
decimal  point. 

Hence  required  number  is  255839*4. 

(Continued  on  next  page.) 
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(22  continued.) 

Given  logarithm,  '408386 

Next  lower  in  table,  -408240  =  log.  of  2560. 

Difference,  =  146 

Highest  P.P.  not  greater  than  146  =         136  corresponds  to  8 

in  5th  place. 

100 

Highest  P.P.  not  greater  than  100  =  85  corresponds  to  5 

in  6th  place. 

150 

Highest  P.P.  not  greater  than  150  =  136  corresponds  to 

8  in  Tth  place. 

140 

Highest  P.P.  not  greater  than  140  =  136  corresponds  to 

8  in  8th  place. 

Therefore  digits  of  required  number  are  25608588  ;  and  since 

the  characteristic  is  7,  there  must  be  eight  digits  to  the  left  of 

the  decimal  point. 

Hence  required  number  is  25608588. 

Given  logarithm,  -416369 

Next  lower  in  table,  -416308  =  log.  of  2608. 

Difference,  =  61 

Highest  P.P.  not  greater  than  61  =  49  corresponds  to  3 

in  5th  place. 

12 

Therefore  digits  of  required  number  are  26083  ;  and  since  the 
characteristic  is  3,  there  must  be  two  ciphers  between  the  deci- 
mal point  and  first  figure. 

Hence  required  number  is  -0026083. 
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(23) 

Given  logarithm,  '81*1111 

Next  lower  in  table,  -811114:  =  log.  of  Y547. 


Diflference  =  3 

There  is  no  P.P.  not  greater  than  3  0  corresponds  to  0  in 

5th  place. 

30 

Highest  P.P.  not  greater  than  30  =  29  corresponds  to  5  in 

6th  place. 

10 

Highest  P.P.  not  greater  than  10  =  6  corresponds  to  1 

in  7th  place. 

40 

Highest  P.P.  not  greater  than  40  =  35  corresponds  to  6 

in  8th  place. 

50 

Highest  P.P.  not  greater  than  50  =  46  corresponds  to 

8  in  9th  place. 

4 

Therefore  digits  of  required  number  are  754705168  ;  and  since 

the  characteristic  is  4,  there  must  be  five  digits  to  the  left  of 

the  decimal  point. 

Hence  required  number  is  75470*5168. 


Given  logarithm,  -555555 

Next  lower  in  table,  -555457  =  log.  of  3593. 


Difference,  =  ^98 

Highest  P.P.  not  greater  than  98  =        98  corresponds  to  8  in 

5th  place. 
Therefore  digits  of  required  number  are  35938  ;  and  since  the 
characteristic  is  0,  there  must  be  one  digit  to  the  left  of  the  de- 
cimal point. 

Hence  required  number  is  3 '5938. 
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Page  324. 

(1)  (2) 

10  —  5-631642  =  4-368358.     10  —  3-123456  =  12-876544. 
10  —  0-714000  =  9-286000.     10  —  7-213149  =  16-786851. 

(3) 
10  —  6-124357  =  3-875643  and  10  —  2-000837  =  11-999163. 


Page  325. 


(5) 


Logarithm  of  61  =  1-785330 
"  22  =  1-342423 

"  65=1-812913 


Sum    =  4-940666  =  logarithm  of  87230. 


(6) 


Logarithm  of  52  =  1-716003 
"  734  =  2-865696 

"  6  =  0-778151 


Sum    =5-359850 

5-359835  =  logarithm  of  229000 


15=  7 


Ans.  229007 
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0) 

Logarithm  of  35-86 
"             2-1046 
"                -8372 
"                -00294 

=  1-554610 
=  0-323169 
=  1-922829 
=  3-468347 

209 


Sum    =  1-268955  =  logarithm  of  -185700 
1-268812 


143  =  61 


Ans.    -185761 


(8) 

Log. of  -00008764  =  5-942702 
"        -86359         =  1-936308 


Sum  =  5-879010 

5-878981  =  logarithm  of  -000075680 

29=  5 


Sum   -000075685 
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(11) 

Logarithm  of  -6734        =1-828273 
"  -0009278  =  4-967454 


Difference  =  2-860819 

2-860817  =  logarithm  of  725-8000 

2  =  33 

Ans.  725-8033 
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(12) 

Logarithm  of  437-89     =2-641365 
"  62-735  =  1-797510 

.  Difference  =     -843855  =  logarithm  of  6*98 


(13) 

Logarithm  of  93  •  2 1 7         =  1  -  969495 
"  -0007132=4-853211 


Difference  =  5-116284 

5-116276  =  logarithm  of  130  700  •  0 


8=  2-4 


Ans.  130702-4 
(14) 


Logarithm  of    23  =1-361728 

"  189  =2-276462 

"  2-748  =  0-439017 


•ithmof9835267: 

Sum  = 
=  6-992786 
4-0772(tf 

:  4-077207 

logarithm  o] 
Ans. 

F823 

Difference 

=  2-915579 
2-915558  = 

•300 

21  = 

39 

« 

823' 

•339 

Page  326. 
(H) 

Logarithm  of  5  =  0*6989 70. 
Then  0-698970  X  5  =  3-494850  =  logarithm  of  3125. 


if 
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(18) 

Logarithm  of  1-073  =  '030600. 
Then  -030600  X  6  =  '183600  =  logarithm  of  1'5261. 


(19) 

Logarithm  of  '0279  =  2-445604. 
Then  2*4450604  X  4=  7*782416=  logarithm  of  '00000060592. 

(20) 

Logarithm  of  1-111  =  -045714. 
Then  -045714  X  H  =  -502854  =  logarithm  of  3-1831. 


Page  327. 
(23) 

Logarithm  of  913426000  =  8-960673. 
8-960673  -r  7  =  1-2800961  =  logarithm  of  19-0588. 

(24) 

Logarithm  of  1-61342  =  -207747. 
•207747  ^  11  =  ♦01888609  =  logarithm  of  1-0444. 

(25) 

Logarithm  of  -000007139  =  6-853637  =  10  +  4-853637. 
(10  +  4-853637)  -~  5  =  2-970727  =  logarithm  of  -0934817. 

(26) 

Logarithm  of  -002147  =  3-331832  =  7  +  4-331832. 
(7  +  4-331832)  —  7  =  1-6188331  =  logarithm  of  -41575. 
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Page  328. 

(28) 

14000  =  7  X  2  X  1000  .-.  log.  14000  =  (log.  1)  +  (log.  2)  + 
(log.  1000). 

Log.  7  =  0-845098 
Log.  2  =  0-301030 
Log.  1000  =  3 

Sum,  =  4-146128  =  log.  14000 

4-9  =  72  -J^  10  .-.  log.  4-9  =  (log.  7)  X  2  —  (log.  10). 
Log.    7  =  0-845098X2  =  1-690196 
Log.  10  =  1 

DifiFerence  =    -  690196  =  log.  4  9. 
-00196  =  49  X  4  -^  100000  =  7^  x  2^  -f-  100000 
.-.  log.  -00196  =  (log.  7)  X  2  +  (log.  2)  X  2  —  (log.  100000). 
Log.  7  =  0-845098  X  2  =  1-690196 
Log.  2  =  0-301030  X  2  =  0-602060 

Sum  =  2-292256 

Log.'  of  100000  =  5  and  2-292256  —  5  =  3-292256  =  log.  of 

•00196. 
Since  5  =:  10  ~  2,  the  logarithm  of  5  =  log.  10  —  log.  2  =  1 

—  0-301030  =  0-698970. 
1750  =  52  X  7  X  10  .-.  log.  1750  =  (log.  5)  X  2  +  (log.  7) 
+  (log.  10). 

Log.     5  =  0-698970  X  2  =  1-397940 
Log.     7  =  '845098 

Log.  10  =  1 


Sum,  =  3-243038  =  log.  of  1750. 

1428-571428  =  |  X  10000    .-.  log.   1428-571428  =  (log.  f)  -f 
log.  10000. 

(Continued  on  next  page.) 
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(28  continued.) 

Log.  I  =  (log.  1)  —  (log.  7)  =  0  —  0-845098  =  1-154902 
Log.  10000       =  4 

.-.  log.  of  1428-571428  =  sum  =  3-154902 

•00000112  =  2*  X  7 -r  100000000  .-.  log.  -00000112  = 

(log.  2)  X  4  +  ^og.  7)  —  (log.  100000000). 
Log.  2  =  0-301030  X  4  =  1-204120 
Log.  7  =  0-845098 


Sum  =  2 -049218  =  and  log.  100000000  =  8 
2-049218  —  8  =  6-049218  =  log.  -00000112 
3-0625  =  ft  .-.  log.  3-0625  =  (log.  49)  —  (log.  16)  = 
(log.  7)  X  2  —  (log.  4)  X  4. 
Log.  7  =  0-845098  X  2  =  1-690196 
Log.  2  =  0-301030  X  4  =  1-204120 

Difference  =  0-486076  =  log.  of  3-0625. 

(29) 

49^  =  ^2^  -r  32  X  11  X  i  .-.  log.  49^  =  (log.  3)  X  2  +  (log 
11)  +  (log.  D. 

Log.  3  =  0-477121  X  2  =  0-954242 
Log.  11  —1-041393 

Log.  i  =1-698970 

Sum  =  1-694605  =  log.  of  49^ 
363  =  11^  X  3  .-.  log.  363  =  (log.  11)  X  2  +  (log.  3). 
Log.  11  =  1-041393  X  2  =  2-082786 
Log.    3  =0-477121 


Sum  =  2-559906  =  log.  of  363, 

Log.  -5  or  i  =  1-698970,  and  by  altering  the  characteristic  we 
get  0-698970  for  log.  of  5. 

(Continued  on  next  page.) 
O 
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(29  continued.) 

4-0»  =  4tV  =  H  =  32  X  5  -V-  11  .♦.  log.  4-09  =  (log,  3)  X  2 
+  (log.  5)  —  (log.  11). 

Log.  3  =  -477121  X  2  =  0-954242 
Log.  5  =     -698970 


1-653212 


Log.  11  =  1-041393  and  1-653212  —  1-041393  =  0-611819  = 
log.  of  4-09. 

2-4  =  2^  =  5^=  11  X  2  —  9. -.log.  2-4=  (log.  11)  +  (log. 

2)  —  (log.  3)  X  2. 
Log.  2  =  (log.  10)  —  (log.  5)  =  1  —  0-698970  =  0-301030. 
Log.  11  =  1-041393 
Log.  2  =  0-301030 

1-342423 

Log.  3  =  0-477121  X  2  3=  0-954242  and  1-342423  —  0-954241 
=  0-388181  =  log.  of  2-4. 

392-72  =  392-1^  =  ^3211  =  2^  x  3^  X  10  4-  H  .*.  log.  392-72 
=  (log.  2)  X  4  +  (log.  3)  X  3  +  (log.  10)  —  (log.  11). 
Log.     2  =  0-301030  X  4  =  1-204120 
Log.     3  =  0-477121x3  =  1-431363 
Log.  10  =1 


Sum  =  3-635483 

Log.  11  =  1-041393  and  3-635483  —  1-041393  =  2-594090  = 

log.  of  392-72. 
2933331  =  s^ojiQH  =  23  x  11  X  10^)00  -f-  3  .-.  log.  293333i 
=  (log.  2)  X  3  +  (log.  11)  +  (log.  10000)  —  (log.  3). 
Log.  2  =  0-301030  X  3  =  0-903090 
Log.  11  =1-041393 

Log.  10000  =  4 

Sum  =  5-944483 

(Continued  on  next  page.) 
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Log.  3  =  0-4'7Y121  and  5-944483  —  0'4'77121  =  5-467362  = 

log.  of  293333i. 
19-965  =  113  X  5  X  3  -^  iqoo  .-.  log.  19-965  =  (log.  11)  X  3 
+  (log.  5)  +  (log.  3)  —  (log.  1000). 

Log.  11  =  1-041393  X  3  =  3-124179 
Log.     5  =0 '698970 

Log.     3  =0-477121 


Sum  =  4-300270 
Log.  1000  =  3  and  4-300270  —  3  =  1-300270  =  log.  of  19-965. 
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(6) 

Here  we  have  given  the  first  term  4,  the  number  of  terms  17, 
and  the  sum  of  the  series  884,  to  find  Z,  the  last  term. 
2s  884X2 

Then  1= a  = 4  =  104  —  4  =  100. 

n  17 


O) 

Here  we  have  given  the  first  term  21,  the  last  term  497  and 
the  number  of  terms  41,  to  find  the  common  difference. 
I  — a        497  —  21 

Then  d  =  = =  %c,  ^  i_L£L  =  n^a_. 

n—X  41  —  1 


(8) 

Here  we  have  given  a,  I,  and  d,  to  find  n,  and  since  a  =  12, 
I  =  96,  and  d  =  6)  we  Have 
I  — a  96  —  12 

n  = +  1  = +  1  =  V  +  1  =  14  +  1  =  15. 

d  6 
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(9)1 

Here  we  hare  given  Z,  dj  and  s,  to  find  w,  and  since  Z  =  14, 
rf  =  1,  and  s  =  105,  we  have 

2Z  +  rf 


|/2Z4-d\2  2s  2X14-1-1 

+     ( ) =    4- 

*J\     2d     I  d  2X1 


2tZ  .     ,  , 

^  2X105  

210     = 


|/2Xl4-f-l\*  2X105  ^ 

I ) =     14^  +  Vc^)^  - 

V\     2X1     /  1 

141  4.  V^l^  —  210  =  14i  +  VI  =  l^  Jr  \  =  15. 


(10) 

Here  we  have  given  a,  d,  and  s,  to  find  Z,  and  since  a  =  |, 
d  =  I,  and  s  =  1180,  we  have 

Z  =    —   ^cZ   4.   V2rfs   -f    (a  —   ^<Z)?     =    —    i    of  §    -f 


V2l<Tx  1180  4-  (§  —  i  X  S)^  =  —  i  +  V^V^  +  (i)'  = 


(11) 

Here  we  have  given  a,  Z,  and  s,  to  find  d,  and  since  a  =  8, 
Z  =  170,  and  s  =  4895,  we  have 

{l-\-a)(l—d)       (170 +  8)  (170  — 8)        178   X    162 

'^'^s^l^a      "'2X4895  —  170  —  8       9790  —  178 


(12) 

Here  we  have  given  a,  Z,  and  <Z,  to  find  71,  and  since  a  :=  5, 
Z  =  27^,  and  d  z=  2^,  we  have 

l^a  27^—5  221  ^^^ 

n  = .f.l  = +1= -1-1=— 1-1  =  lO-f  1  =  11 

d  2i  2i  f 
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(13) 

Here  we  have  given  a,  I,  and  n,  to  find  s,  and  since  a  =  2, 
I  =  4:18,  and  n  =  86,  we  have 

s  =  (a  +  Z)|  =  (2  +  478)4^  =  480  X  43  =  20640. 

(14) 

Here  we  have  given  a,  I,  and  d,  to  find  s,  and  since  a  =  2, 
Z  =  998,  and  rf  =  6,  we  have 

(Z-j-a)  (Z— a)         Z  +  a         (998+2)  (998-— 2)         998+2 

2cZ  2  2X6  2 

1000  X  996 

+     ^Q^^     =     83000     +     500     =     83500. 

12 

(15) 

Here  we  have  given  a,  n,  and  d,  to  find  /,  and  since  a  =  5, 
w  =  11,  and  d  =  21,  we  have 
Z  =  a+(7i—  l)cZ=5  +  (11  —  l)2i  =  5+10X2i  =  5  + 

(16) 

Here  we  have  given  Z,  d,  and  n,  to  find  s,  and  since  Z  =  199, 
cZ  =  11,  and  n  =  19,  we  have 

s  :=    {2Z  — (n— 1)(Z}^  =    {2  X  199  —  (19  —  l)ll}i^  = 
{398  —  18  X  ll]^i  =z  200  X  ^^  =  1900. 

(11) 

Here  we  have  given  s,  a,  and  Z,  to  find  n,  and  since  s  =  39840, 
a  =  2,  and  Z  =  478,  we  have 

2s  2X39840 

n    =    = =     Hro^-  =  166. 

I  +  a  478+2 
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(18) 

Here  we  have  given  s,  /,  and  a,  to  find  rf,  and  since  s  =  83500 
I  ■==.  ,S9,8^  and  a  =  2,  we  have 

(I  +  a)  (Z  —  a)       (998+2)  (998—2)  1000  X  996 


2s  — I  — a  2  X  83500—998—2        167000—1000 

=     6. 


d  — 


(19) 

Here  we  have  given  s,  a,  and  rf,  to  find  n,  and  since  s  =  260, 
a  =  2,  and  d  =  2,  we  have 


d  —  2a  |2s  /2a  — d\^  2  —  2X2 

n    =    — — 


2ci 


2s  /2a  — d\^  2  —  2X2 

+       T    +     ( 1     = ^    + 

Vd  \     2d    /  2X3 


2  X  260  /2  X  2  — 2\2 


(2  X  2  —  2\  2 
)     =  -  i  +  V260 -f  (-D^ 
2X2/ 


V       .2 

—  i  +  V260i  =  —  ^  +  16-13226  =  15-63226  days  :*:  15  days, 
15  hours,  10  minutes,  2Y-264  seconds. 

(20) 

Here  we  have  given  s,  a,  and  d,  to  find  Z,  and  since  s  =  83500, 
a  =  2,  and  d  =  6,  we  have 


/    =    —  id  +  ^]2ds  +  (a  —  ^dy^     =    —  ^   X  6  + 


V2  X  6  X  83500  +  (2  —  i  X  6)^  =  —  3  +  V1002000  +  (2  —  3)* 


—  —  3  _|-  V1002001  =  —  3  +  1001  =  998. 

(21) 

Here  we  have  given  s,  n,  and  I,  to  find  a,  and  since  s  =  $1125, 
=  18,  and  I  =  120,  we  have 

2s  2  X  1125 

a  =: /  = 120  =  125  —  120  =  5. 

n  18 


Page  337.]  KEY.  219 

(22) 

Here  we  have  given  a,  Z,  and  n,  to  find  d,  and  since  a  =  5, 
I  =  2Yi,  and  n  =  11,  we  have 

I  —  a        21^—5        22\ 

n  —  1  11  —  1  10 

(23) 

Here  we  have  a,  rf,  and  n,  given  to  find  s,  and  since  to  deposit 
one  stone  he  must  walk  5  yards,  and  the  distance  travelled  for 
each  succeeding  stone  is  5  yards,  therefore  a  =  5,  d  =  5,  and 
n  =  220. 

Then  s=:{2a-\-(n—  1)^} J=  {2  X  5  -f-  (220  —  1)5] ^fii 
=  {lO  rf-  219   X  5J110  = 
1105  X  110  =  121550  yards  =  69^^  miles. 


•  (24)' 

Here  we  have  s,  w,  and  Z,  given  to  find  a,  and  since  s  =  39840, 
n  =  166,  and  Z  =  4T8,  we  have 
2s  2   X   39840 

a  =  ^  —  Z  = 4T8  =  480  —  478  =  2. 

n  166 

(25) 

Here  we  have  n,  a,  and  (Z,  given  to  find  *,  and  since  n  =  12, 
a  =  4,  and  (Z  =  2,  we  have 

s=  [la-\-(n^\)d]l=  {2X4+(12— 1)2}J2"  =  {8+11x2)6= 
30  X  6  =  180. 


(26) 

Here  we  have  given  a,  Z,  and  w,  to  find  5,  and  a  =  1,  Z  =  24, 
and  n  =  24. 

Then  s  =  (a  +  Z)^  =  (1  +  24)^-  =  25x12  =  300. 
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Page  342. 

(5) 

Here  n  =  11,  a  =  £1024,  and  r  =  1^. 

Then  lz=iar^-^  =  1024  X  (i)^°  =  1024  X  ^1^0^  = -^59049. 
.rl—a         1x59049—1024        ^'^^^^—1^1^        n^p-S^ 


r— 1  1-1  i  h 

£175099  =  whole  fortune. 


(6) 


s—a  1860040—7 

Then  r  = = =  ^%%W  =  3. 

s—l         1860040—1240029 


O) 
Here  ti  =  12,  a  =  XI,  and  I  =  £2048. 
Thenr 

rl-^a        2x2048—1 


=  (-)      =^--  =  ^- 


4096  —  1  =  £4095. 


r  —  1  2—1 


(8) 

Here  r  =  |,  n  =  8,  and  Z  =  106f^i. 

/(r«  —  1)      106^1  X  [(|)«— 1]      Hn^XW^ 

Then  s  = = = : 

(r-l)r-^  (1-1)  (1)^  iX^xW 

25  X  6305 

=     30im, 

512 
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(9) 

Here  a  =  1,  w  =  T,  and  r  =  3. 

a(r»— 1)        IX  (3^—1) 
Then  s  = =  =  ^^  = 

=  1093. 

221 


r— 1  3—1 


(10) 


Here  0.  =  1,  Z  =  lOOtTeQG,  and  n  =  10. 

p^^oF^  (10077696)T^-T--lT^o-T 


Then  s  = 


/"-T  __  ^^i  (100n696)^o^-^  =  1"^ 


VClOOTTeOG)'"  — 1       V(216)^'^  — 1        610—1      60466176—1 

9  1 3 1 a i  r 

V10077696— 1  V216— 1 

=  fiHiAAUiL  —  12093235. 


(11) 


Here  a  =  Q,l  =  3072,  and  s  =  6138. 

s  —  a              6138  —  6 
Then  r  =  = =     f  ^f|    =    2. 

s  —  I  6138—3072 


(12) 


Here  r  =  2,  ti  =  11,  and  s  =  20470. 

(r— l)sr''-i       (2^1)  X  20470X21°       20470X1024 


Then  I  = 


r  —  1  211  —  1  2047 

=  10240. 
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(13) 

Here  a  =  Is.,  n  =  12,  and  r  =  2. 

a(r»— 1)  ix(2i*— 1) 

Then  s  = = =     AHiLS.  =  4095s. 

r— 1  2  —  1 

=  £204  15s. 


(14) 


Here  a  =  1  farthing,  r  =  2,  and  71  =  32. 
a(r"— 1)         ix(232__i) 

Then  s  =  = ^  —  429496T295  far.  = 

r  —  1  2^1 

X44T3924  5s.  3|d. 


(15) 

Here  a  =  4,  Z  =  78732,  and  n  =  10. 

Then  r  =  I  —  J        =     I J         =    V19683     = 


(16) 


Then  I  =  ar"-i  =  5  x  2^-^  =  5  X  2^  =  5  X  64  =320. 


(17) 


Here  a  =  5,  Z  =  327680,  and  r  =  4. 
rl—a         (327680X4)— 5 

Then  s  = = =  I3ia^i5  =  436905. 

r— 1  4—1 
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(18) 

Here  a  =  1,  r  =  2,  and  n  =;  64. 

a(r»— 1)     1X(264-:- 1) 

Then  s  — = =18446'744073709551615  gr. 

r—\  2—1 

184467440'73709551615^(T680  X  64)  =  37529996894754  bush. 

$1-50  X   37529996894754  =  $56294995342131. 


(19) 


Here  r  =  3,  n  =  10,  and  s  =  295240. 

(r_l)sr"-i     (3— 1)X  295240X39     2X295240X19683 

Then  Z= = = 

r"— 1  3^0—1  59048 

=  196830. 


(20) 


/;rzi  _  fjipTy  2048'^"^-^  •—  I'^^-T 

Then  s     = =  ^ 

/^T  _  W^  2048^^^  —  1"^^^ 

\/(2048)i2— 1  212—1 


^^'aois-i  2-1 


=     2i«— 1     =    4095, 


(21) 


Here  a  =  5,  r  =  4,  and  n  =  9. 

Then  I  =  ar^-^  =  5x49-i  =  5X4^  =  5X65536  =  327680. 
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Page  344. 

(24) 

Here  a  =  f ,  and  r  =  |. 

a  \  f 

Then  s    =    =     =    _    =     -«-. 

1-r  1-1  I 

(25) 


Here  a  =  4,  and  r  =  \. 

a                 4 

Then  s    =    =     

1— r            1—^ 

= 

4 

-    =     8. 

(26) 

Here  a  —  -fa.,  and  r  =  t^o- 

Then  s    =    =     ■ 

1-r            1-,-^ 

= 

1% 

(2^) 


Here  a  =  iVo¥o>  and  r  =  jo  W- 

Then  s  =  = ;=     =     UU- 

1— r  1 — ruomt  i^o^Vo- 
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(3) 

Since  there  are  9  means  and  2  extremes  the  number  of  terms 

is  11. 

I — a  92—2 

Then  d     —    = =     fg-    =    9. 

n— 1  11—1 

1st  term  =2  ;  2nd  =  2  +  9  =  11 ;  3rd  =  11  +  9  =  20 ;  4th 
=  20  +  9  =  29 ;    5th  =  29  +  9  =  38  ;    6th  =  38  +  9  =  47  ; 
and  so  on. 
And  series  is  2,  11,  20,  29,  38,  47,  56,  65,  74,  83,  92. 


(4) 


Since  there  are  4  means  and  two  extremes  the  number  of  terms 
is  6. 

l^a  50—7 

Then  d    =    =     =     V-    =    8i. 

n—\  6—1 

1st  term  =  7  ;  2nd  =  7  +  8    =  15f  ;  3rd  =15f+  8f  =  24i; 
4th  =  245I-  +  8f  =:  324 ;    5th  =  32f  +  8^  =  41f ;    and  6th  = 
41f  +  81  =  50. 
And  series  is  7,  15|-,  24i-,  32f,  41i,  50. 


(5) 


Since  there  are  8  means  and  two  extremes  the  number  of  terms 
is  10. 


Then  r  =  ^- V       =  (^^,^)^^  =  (^1^)^ 


1 


1st  term  =  4096  ;  2nd  =  4096  X  \  =  2048  ;  3rd  =  2048  X  \ 
—  1024;  4th  =  1024  X  i  =  512 ;  5th  =  512  X  ^  =  256,  and 
so  on. 

And  the  means  are  2048,  1024,  512,  256,  128,  64,  32,  and  16, 
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(6) 

Since  there  are  7  means  and  two  extremes  the  number  of 
terms  is  9. 

Then  r  =  |  —  1        =  (3.351a^1)9-i  —  (1679616)*  =  6. 


<T' 


1st  term  =  14  ;  2nd  =  14  X  6  =  84 ;  3rd  =  84  X  6  =  504 ; 
4th  =  504  X  6  =  3024 ;  5th  =  3024  X  6  =  18144,  and  so  on. 

And  the  means  are  84,  504,  3024,  18144,  108864,  653184,  and 
3919104. 


Page  347. 

(3) 

Assume  4  to  be  the  number  of  men. 
Then  2x4  =  8  =  number  of  women. 
And  8  X  3  =  24  =  number  of  children. 

6d.  X    4  =  24d.  =  amount  received  by  the  men. 

4d.  X    8  =  32d.  =        "  "  "     women. 

2d.  X  24  =  48d.  =        "  "  "     children. 

Sum,  =  104d.,  but  it  should,  by  question,  =  78d. 
78X4 

Then  104  :  78  : :  4  : =  3  =  number  of  men. 

104 
3X2=6  =  number  of  women,  and  6X3=18  =  number  of  child- 

[ren. 
(4) 

Assume  £8  to  be  the  price  of  the  harness. 
Then  £8  X  2  =  16  =  price  of  horse. 
And  £8-|-£l6  =  £24X2  =  48  =       "        chaise. 

Sum,  =  £72,  but  it  should  by  question  =  £60. 
8  X  60 

Then  £72  :  £60  ::  £8  : =  £6  13  4  =  price  of  harness. 

72 
£6  13  4  X  2  =  13     6  8  =       "        horse. 
£6  13  4  +  £13  6  8  =  £20  X  2  =  40    0  0  =      "        chaise. 
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(5) 
Assume  20  as  C's  age. 
Then  20  X  3  =    60  =  B's  age. 
And  60  X  2  =  120  =  A's  age. 

Sum  =  200,  but  by  question  it  should  =  140. 
20  X  140 

Then  200  :  140  ::  20  :  =  14  =  C's  age. 

200 
14  X  3  =  42  =  B's  age,  and  42  X  2  =  84  =  A's  age. 

(6) 
Assume  100. 
One  fourth  of  100  =  25  and  remainder  =  100  —  25  =  75. 
One  fifth  of  75  =  15  and  remainder  =  75  —  15  =  60j  but  it 
should  by  the  question  =  72. 

100  X  72 

Then  60  t  12  :t  100   :  ■ =  120. 

60 

or 

A  can  do  the  work  in  7  days  .'.he  will  do  |  of  it  in  1  day. 
B  "  "5     "     .♦.  "         4        "        " 

C  "  "         6     "     .'.  "         ^        "        " 

Then  all  working  together  will  do  |  +  i  +  i  =  i  ki  in  1  day. 

1 
Therefore  to  do  the  whole  work  it  will  take  them =:\jj^z= 

iio 
im  days. 

(8)* 
A  and  B  working  together  can  do  it  in  10  days  .•.  they  will  do 
"i^Q  of  it  in  1  day. 

A  can  do  it  in  15  days  .*.  he  will  do  yg-  of  it  in  1  day. 
Therefore  iV  —  1^5-  =  ^  =  amount  done  by  B  in  1  day. 
Then  if  he  does  ^^j  ii  1  day,  it  will  take  him  30  days  to  do 
the  whole. 


*  The  mode  of  working  these  questions  by  position  is  so  simple  that  they 
cannot  trouble  any  one  ;  it  has  therefore  been  thought  advisable  to  work 
them  by  simple  analysis. 
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(9)* 

The  first  pipe  empties  the  whole  of  it  in  1  hour. 

The  second  pipe  empties  ^  of  it  in  1  hour. 

The  third  pipe  empties  h  of  it  in  1  hour. 
Then  all  these  pipes  running  together  will  empty  1  -f  i  -{-  J 
=  V"  ii  1  hour. 

Therefore  to  empty  the  cistern  it  will  take  1  ~  Y  =  t^  lio^rs. 


(10) 

Assume  84 
One  third  of  84  =     28 
One  sixth  of  84  =     14 
One  seventh  of  84  =  12 

Sum  =  54,  but  by  question  it  should  =  27. 
84X27 

Then  54  :  27  ::  84  : =  42. 

54 

(11)* 

All  5  mills  working  together  will  grind  7  +  5  +  4  +  3  +  1 
—  20  bushels  in  1  hour. 

Therefore  to  grind  500  bushels  it  will  take  them  500  +  20  = 
25  hours. 


(12)* 

One  pipe  fills  -^  of  the  cistern  in  1  hour,  and  the  other 
empties  -^  of  it  in  1  hour. 

Then  -^  —  ^^  =  ^  =  part  of  the  cistern  filled  in  1  hour 
when  both  are  left  open. 

And  if  ^  of  it  is  filled  in  1  hour,  the  whole  will  be  filled  in 
1 

—  =36  hours. 
± ^ 

*  See  note  on  page  227. 
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(6) 

Assume  60  for  father's  age,  then  15  ==  son's. 
5  5 

6)55  10 

11 
10 

—  1 

Assume  100  for  father's  age,  then  25  =  son's. 
5  5 

5)95  20 

19 
20 

Tl 

Errors.  Assumed  numbers. 

—  1       X        100       =       100 
+  1       X  60       =        60 

Sum  of  errors  =  2     Sum  of  products  =160 

Therefore  result  required  =  160  -r  2  =  80  =  father's  ag«,  and 

i  of  80  =  20  =  son's  age. 

O) 

Assume  80  Assume  44 

34  34 

46  10 

3  3 

138  30 

80  44 

58  ^14 

iof80  =  20  iof44=ll 

+  38  —  26 

(Continuod  on  next  page.) 
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(1  contqjued.) 
Errors.  Assumed  numbers. 
—  25       X        80       =       2000 
+  38        X        44        =        1672 
Sum  of  errors  =  63  3672 

Therefore  result  required  =  3672  -j-  63  =  58f . 

(9) 

Assume  18  and     7 

One  half  of  18=~9     2x7  =  14 
14 

Assume  22  and    3 

One  half  of  22  =  11      2  X  3  =:r6 
_6 
+  5 
Errors.   Assumed  numbers. 
—  5        X         22        =       110 
+  5        X         18       =         90 
Sum  of  errors  =  10     Sura  of  products  =  200 
Then  200  -J-  10  =  20  =  one  number,  and  25  —  20  =  5 
=  other  number. 
(10) 


A. 

B. 

A. 

B. 

Suppose  8 

6 

Suppose  6 

6 

22^ 

9 

22^ 

9 

12 

12 

180 

15 

135 

15 

132 

18 

81 

18 

21 

21 

8)48 

24 

6)54. 

— 

27 

81 

+  6 



+  9 

6 

132 

8 

36 

72 

72 

3)36 

12 

9—6=3= 

:  difference  of  errors. 

• 
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(12) 

Assume  30. 
iof30=:  15;  iof30  =  YJ; 
i  of  30  =  6  ;  and  ^  of  30  =  5  ; 
15  X  n  X  6  X  5  =  3375; 
3375  —  69981  =  —  3623-4  =  error. 

Assume  60. 
i  of  60  =  30;  iofeO  =  15; 
^  of  60  =  12  ;  and  i  of  60  =  10. 
30  X  15  X  12  X  10  =  54000. 
54000  —  69981  =  -f-  47001-6  =  error, 

30*  =  810000,  and  60*  =  12960000 

—  3623-4  X  12960000  =  46959264000 

+  47001-6  X  810000      =  38071296000 


Sum  =  50625  Sum  =  85030560000 

85030560000  -^  50625  =  1679616 
4th  root  =  square  root  of  square  root. 
Vl679616  =  1296,  and  Vl296  =  36  =  required  number. 
Note.— For  reason  why  we  multiply  by  the  4th  powers  of  the  assumed 
numbers  and  then  take  the  4th  root  of  the  quotient,  see  Arith.  page  362, 

Let  X  =  the  number  required, 
example  11. 
It  may,  however,  perhaps  be  clearer  flrom  the  following  illustration : 

X      X       X      X       a?* 
Then  — x  —  X  —  X--  =  -^=  6998f 
2        4        6       6        240  '^ 

.'.  X*  =  1679616 
.-.  X    =  Vl679616  =  36. 

(13) 
Suppose  A  had  9s.  at  first. 

Then  9  +  1  =  10;  10 -7-2  =  5;  5  +  1=6^  what  B  had  at 
first. 

6  -t-  1  =  7,  bht  should  =  9  —  1  =  8. 

Error  =  7  —  8  =  —  1. 
Suppose  A  had  lis.  at  first. 

Then  11  +  1  =  12;  12 +  2  =  6;  6+1  =  7  =  what  B  had  at 
first. 

7  +  1  =  8,  but  should  =  11  —  1  =  10. 

Error  =  8  —  10  =  —  2. 
(Continued  on  next  page.) 
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(13  continued.) 
Errors. 

—  2  X    9  =  18 

—  1  X  11  =  11 

Diflf.  =  1      diflF.  =  7 
7  -i- 1  =  7  =:  shillings  A  had  at  first. 
74-1  =  8;  8-r2  =  4;  4+1  =  5  =  shillings  B  had  at  first. 

(14) 
Assume  24  and  6.  Assume  20  and  10. 

¥  +  ¥+¥  =  24.  ^^  +  ¥  +  ¥  =  20. 

f +iof6  +  f  =  9.  -^+  I  of  10+  ^4<^=  15. 

24  —  9  =  +  15  =  error.  20  —  15  =  +  5  =  error. 

Errors. 

+  15  X  20  =  300 

+    5  X  24  =  120 

DiflF.  =  10    diflF.  =  180 
180  +  10  =  18  =  one  number. 
30  —  18  =  12  =  other  number. 

(15) 

Suppose  1st  horse  to  be  worth  j£20. 
20  +  50  =  70  ;  70  +  2  =  £35  =  value  of  2nd  horse. 
35  +  50  =  85,  but  it  should  equal  60,  i.  e.  (20  X  3). 
Then  60  —  85  =  —  25  =  error. 

Suppose  1st  horse  to  be  worth  i)60. 
£60  +  £50  =  £110  ;  £110  +  2  =  £55  =  worth  of  2nd  horse. 
55  +  50  =  105,  but  it  should  equal  180,  i.  e.  (60  X  3). 
180  —  105  =  + 75  =  error. 

Errors. 

75     X     20    =     1500 
25     X     60     =     1500 

Sum  =  100  Sum  =  3000 

3000  +  100  =  £30  =  value  of  1st  horse. 
£30  +  £50  =  £80  ;  £80  +  2  =  £40  =  value  of  2nd  horse. 
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(16) 
Suppose  there  were  11  beggars, 
11X4  =  44;  44+    6  =  50  =  number  of  pence  he  had. 

11  X  6  =  66;  66  — 12  =  54=       "  «  " 

54  —  50  =  +  4  =  error. 

Suppose  there  were  12  beggars. 

12  X  4  =  48  ;  48  +  6  =  54  =  pence  he  had. 
12  X  6  =  72  ;  "72  +  12  =  60  =  pence  he  had. 

60  —  54  =  +  6  =  error. 
Errors. 

+  6  X  11  =66 
+  4  X  12  =  48 

Diflf.  =  2    diflf.  =  18,  and  18  -r  2  =  9  =  number  of  beggars. 


Page  357. 

Here  P  =  $713*29,  r  =  -045,  and  t  =  14. 

Then  -4  =  P  (1  +  r)',  or  log.  ^  =  log.  P  +  log.  (l  +  r)  x  < 

=  2-853267  +  -019116  X  14  =  3'120891  =  log.  of  Jlns. 

Hence  amount  =  $1320-96. 


Here  w=  7,  r  =  -015. 

(8) 

log.  n. 
Then  t  =  

845098 

=  130-698  payments,  and 
log.  (1  +  r)       -006466 

130*698  -r  4  =  32-674  years  =  32  years  8  months  2  days. 

(9) 

Here  ^  =  $1111-11,  P=  111-11,  and  r  =  -08. 

log.  ^-- log.  P      3-045757—2-045753       1-000004 
Then  t  = = = 


log. (1  -f  r)  -033424  -033424 

=  29*918  years  =  29  years  11  months. 
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(10) 

Here  A  =  $3333 '33,  P  =  $222-22,  and  t  —  120. 

log.  A  —  log.  P 
Then  r  =  I 1 ;  or  log.  (1  +  r)  =  — 


t\A 


t 

3-522878  —  2-346784       1-176095 

= =  -0098007.    Hence  1  +  r 

120  120 

^  1-0228,  r  =  -0228,  and  rate  per  cent.  =  2^. 

(11) 
Here  »  =  2  and  r  =  -07. 

log.  n.  0-301030 

Then  t  = =  • ■ =  10-2446  years  =  10  yrs. 

log.  (1  +  r)      0-029384 
2  months  28  days. 

(12) 
Here  A  =  $100,  r  =  -0225,  and  t  =  28. 

A 
Then  P  = ,  or  log  P  =  log.  A  —  log.  (1  +  r)  X  t. 

(1  +  ry 

Log.  P  =  2  — 0-009664  >^  28  =  2—0-270592  =  1-729408. 
Hence  P  =  $53-63. 

(13) 
Here  P  =  $2468-13,  r  =  -0375,  and  t  =  26. 
Then  A  =  P  (^l  +  ry,  or  log.  A  =  log.  P  +  log.  (1  +  r)  X  t. 
Log.  A  =  3-392368  -f  0-015988  X  26  =  3-392368+  0-415688 

=  3-808056. 
Hence  .>5  =  $6427-705. 

(14) 

Here  A  =  $7137-40,  r  =  -0425,  and  t  =  22. 
A 

Then  P  = ,  or  log.  P  =  log.  A  —  log.  (1  -|-  r)  x  t. 

(1  +  r)» 
Log.  P  =  3-853540  —  0-018076  X  22  =  3 '853540 -0-397672 

=  3-455868. 
Hence  P  =  $2856*723. 


2S6 


=  57*5445  paymeots  = 
log.  (1  4- r)  0-022222 

28-7225  years  =  28  years  9  months  8  days. 


Pages  367-360.] 

(15) 

Here  n  =  19,  and  r  = 

•0525 

i. 

log.  n 
Thftn  t  — 

1-278754 

Page  360.  ' 

(3) 
Here  r  =  -03,  a  =  500,  Jt  =  8365. 

Formula  IV.    t  =  — i^ i 

2r 

^  ^8X   -03X8365  +(2-^  _  ^^  _  .^3^ 
—  2  X    -03 

^  17 

•06 
V(4'0152  + 3-8809)  — 1-97  V7-8961  ■—  1*97 


Vf-^ +  3.8309} -1.3. 


•06  'Oe 

-81  —  1-197        -84  84 

—  =14  payments  =  7  years. 


•06  -06 


(4) 
Here  a  =  112-50,  r=  -015,  t  =  U. 

Formula  I.     J  =  at  (l  -\-  ^irJ^\ 
-  112^50  X  44  (l  +  (^^  —  ^)  X  -Q^^X  _  ^^^^  ^  ^^225 
=  $6546-375. 
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(5) 
Here  a  =  300,  A  =  1680,  and  /  =  6. 

2  {A  — at)  2(1680  —  300x6) 

Formula  III.    r  = = ■ 

at  (t  —  1)  300  X  5  (5  —  1) 

2(1680  —  1500)        2  X  180         360 

300  X  5  X  4  6000  6000 

.-.  Rate  per  cent  =  '06  X  100  =  6. 

(6) 

Here  j8  =  2080,  r  =  .04,  and  t  =  16. 

_  -    „  2  A  2  X  2080 

Formula  II.    o  =  — 


t[2  +  (t—l)r]      16(2  +  (16— 1)  -04} 
4160  4160  4160       41600 


16  X  (2+ 15  X  -04)         16X2-6        41-6        416 

=s  $100  =  1  payment  or  rent  for  half  a  year,  hence  yearly 

rent  =  $100  X  2  =  $200. 
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(5) 

Here  r  =  -04,  and  v  =r  $3000. 
Then  a  =  vr=:  3000  X  -04  =  $120. 


(6) 


a  663 

Then  r  =  —        = =  ^  =  '06,  and  hence  rate 

V  11260 


per  cent.  =  6. 
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O) 
Here  a  =  75,  r  =  "05,  and  s  =  14. 
a  15 

Then  v  = 


r(l4-0'        -05  X  (1-05)'* 
log.  V  =  log.  15  —  log.  (1-05)  X  14 
=  1-875061  —  (0-021189  X  U  -|-  log.  -05) 
=  1-875061  —  (0-296646  +  2-698970). 
=  2-879445, 
.-.  o  =r  nat.  number  correspondin?  to  the  logarithm  2 '879446, 
which  is  $757-608. 

(8) 
Here  a  =  $90,  r  =  -04,  ^  =  12,  s  =  7,  and  .-.  «  +  t  =  19. 

Formula  VII.    v  =  ~\-— — -— _— — — -| 

_90r 1 1       ^_9000C        1 L—\ 

""  •04((l-04)^      (l-04)i"9J~~4~n-60101  2-10682; 

=  2250  X  (-624605  —  -474649)  =  2250  X  -149956 

=  $337-3988. 

(9) 
Here  a  =  1500,  and  r  =  '05. 

a        1500       150000 

Formula  VIII.    v  =  —  = = =  $30000 

r  -05  5 

=  20  X  1500  or  20  years'  purchase. 

(10) 

Here  a  =  22,  r  =  308*64366,  an4  »*  =  '04. 

log.  a  —  log.  (a — vr) 

Then  Formula  VI.    t  = 

log.  (1  +  r) 
log.  22  —  log.  (22  —  308-6436  X  '04) 


log.  (1-04) 
1-342423 —  log.  (9-65425)   1-342423  —  0-984707 

0-C17033  0-017033 

0-357716   357716 

0-017033   1117033 


KEY.  {Nat.  Abith. 

Here  a  =  154,  t  =  19,  and  r  =  -05. 

Formula  IV.    v  =—  ll \ 

r   I  (1  +  r)'j 

=  i^x|i-— i— ^    -   l^    ^    U L_| 

.05  ^  I  (1.05)19  i    -        5        ^     y         2-5269J 

=  3080  X  (1  —  -39574)  =  3080  x  -60426  =  $1861-12  +. 

(12) 
Here  ^  =  600,  t  =  40,  and  r  =  •03T5. 

^r                           600  X  -0375 
Formula  II.      a  =    =    -_ 


(1  +  r)'— 1  (l-03Y5)*o  — 1 

22-5  22-5  2250000 


4-36034—1         3-36034         336034 
=  Jt;6-695V  =r  £e  13s.  10 Jd  +. 

(13) 
Here  a  =  8,  A  =  187-315625  and  r  =  -03. 
log  (Jr  +  a)  —  log  a 

Formula  III.    t  = 

log(l+r) 
log  (187-315625  X  '03  +  8)  —  log  8 

log  1-03 
log  (5-61946875  +  8)  —  log  8 

log  1-03 
log.  13-61946875  — log.  8  1-134160  —  0-903090 


log  1-03  0-012837 

0-231070  231070 

0-012837  12837  ^ 

(14) 
Here  A  =  74,  r  =  -04  and  i  =  30 

Formulal.  A  =  a{  (l  +  r)'— 1)  ]         74  X  {(l-04)3«  —  1  j 
_  _  _ 

74  7400 

= X  (3-24332  —  1)  = X  2-24332  =  $4150142 

•04  4 

By  Table,  page  362.     Amount  of  $1  for  30  years,  at  4  per  centt 
=  $56-08494 
Then  $56-08494  X  74  =:  $4150-28. 
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Page  361. 

EXAMINATION  PAPERS. 

FIRST  SBRIBS. 

(2) 

$7580  X  '19  =  $1440-20,  and  $7580— $1440'20  =  $6139'80. 

D  is  to  have  one  third  as  much  as  A,  B,  and  C  together,  there- 
fore he  will  have  one-fourth  of  the  whole,  i  of  $6139-80 
=  $1534-95  =:D'8  share. 

$6139*80  —  $1534-95  =  $4604-85  =  amount  to  be  divided 
among  A,  B,  and  0. 

B  is  to  have  $90-90  more  than  C. 

Ais  to  have  $111 -11  + $90-90  =  202-01      "        «     *' 


$292-91 
$4604-85  —  $292-91  =  $4311*94  =  three  times  C's  share. 
$4311-94  -f-  3  =  $1437-31^  =  C's  share. 
$1437*31^ -H  $90-90  =  $1528-21^  =  B's  share. 
$1528'21i-h  $111-11  =$1639-32^  =  A's  share. 

(3) 

A  and  B  working  together  can  do  the  work  in  96  hours, 
therefore  in  one  hour  they  will  do  -^g  of  it. 

A  by  himself  can  do  the  work  in  192  hours  ;  therefore  in  1  hour 
he  can  do  i^  of  it.  -gL-  —  y^^  =  -j^^  =  part  B  can  do  in  one 
hour.  Therefore  he  will  require  as  many  hours  to  finish  it  as 
Y^  is  contained  times  in  the  whole,  i.  e.  1  -f-  jIj  =  192  hours. 
Then  192  -r  14  =  13f  days. 


48   = 


(4) 

£179  14s.  8Jd.  =  $718 -941^  =  $718-94583. 

$718-94583   :   *00000048  —  $71894583333 

$1497803819-4444. 

(5) 

77 

itH..18..30..tt..^$..27 

30 

^..1H..3?^      3^-.5it 

36 

5^..  ?         ^..  51 

77  X  30  X  36  =  83160  =  1.  c.  m, 
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(6) 

Here  n  =  20,  and  r  =  '0525. 

n— 1         20—1             19 

Then  t =  =  

■  =  361-9028  years  = 

r  -0525     -0525 

361  years  10  months  25  days. 

(^) 
7342163  octenary  =  7<0e57  duodenary,  and  61351  nonary 

le454  duodenary. 
7i0€57  -r  l€454  =  40-38  duodenary. . 

(8) 
783i  =  3i  +  10  X  8  4-  10  X  10  X  7. 
lbs.  oz.  dwt.  grs.  lbs.  oz.  dwt.  grs. 

43   3  17  11  X  3i  =    151   7  11  1\ 
10 


433       2     14     14     X     8       = 

3465 

9 

16 

16 

10 

30325 

11 

0 

4332       3       5     20     X      7       = 

20 

33943 

4 

8 

14i 

(9) 

Here  a=  1,  and  r  =  i. 

a                1 

Thrn  Si —                   — 

1 

-  = 

2. 

1—r        1— J 

(10) 

1\  t 

3  3           i          ^ 

\  off  of  192  -r =  64  -T =  64  -; =  64  H 

iL  J-          i-         ^ 

2  2           f 

I  I 

=  64  X  H  =  129|. 
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(11) 

Logarithm  of  129140163  =  8- 111061. 
8*111061  -r  17  =  '477121  =  logarithm  of  3. 

(12) 


Dse48 
18 

Suppose  36 
18 

66 

• 

64 

84 

63 

—  18 

—  9 

Errors. 

Assumed  numbers. 

—  18 

X 

36 

=     648 

—    9 

X 

48 

=    432 

)r8  =  9 

SEC 

9)216 
24 

CRIES. 

=  sum  of  products. 

OND   SI 

Bisi 
)-18-h$93' 

(13) 

to  have  $69*18 
40=  $162-58 

more  than  C. 

A  is  to  have 

$231-76 
$897 '43  —  $231*76  =  $665*67  =   Amount  to  be   divided 
equally  amongst  A,  B,  and  C. 

$665-67  -^  3  =  $221-89  =  C's  share. 
$221-89  +  $69-18  =  $291-07  =  B's       " 
$291-07  +  $93-40  =  $384-47  =  A's      " 
(14) 


7  lbs.  wheat 

=    9.  lbs.  rye 

7=    ^ 

5    «    rye 

=    8    «    oats 

^=    H 

13    «    oats 

=  21    "    buckwheat 

18  =  ^1     7 

27    «    buckwheat 

=  20    "    barley 

- 

!?     \\-\\     4 

24    "    barley 

=  26    "    peas 

3     \\z=i\^     2 

U    "    peas 

=  35    "    potatoes 

11  =  35 

X    "    potatoes 

=  16    "    wheat 

X  =  16 

4  X  2  X  35  X  ] 

6 

4480 

= =1351f. 

33 

3  X  11 

94a 


KEY. 
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(15) 

9 
I  of  4J  of  1^  of—  of  f  of  3  oz.  4  drs.  2  scr.  5  grs.  =  |  of  |  of 
191 
3/  of  if  off  of  1725  grs.  =  10350  grs. 

-S  of  '63  of  2U  of  i=V  of  6 J  times  7  lbs.  3  oz.  =  -jSj-  of  -fj-  of -W^ 
offf  of -^  of  41760  grs.  =  62640  grs. 

10350  -J-  62640  =  •  165229. 
(16) 
Dissimilar*  Similar.        Similar  and  Coterminous. 

623*42793         =    623-42793793     =    623-42793793793 

93-4267192     =       93-4267192       =      93-42671929292 


Difference  =    530-00121864500 
(17) 
$1.00  —$0-046  =  $0-954j  and  $7493  -^  0*954  =  $7854-29. 

(18) 


36  :  20  weeks 
6  :    5  days 
9  :  11  hours 
11  :  24  cellars 
20  :  22  feet  long 
16  :  22  feet  wide 
5  :  4  feet  deep 


18  men:' 


^^X   ^X9X\\X%^X\^X   ^ 
2 


11  X  22 


=     26i. 


9 


(19) 


i  of  f  of  f  =  ^^ ;  and  if  ^  of  a  certain  number  =  5f,  -3V  =  U, 

and  ff  =  if  X  35  =  12. 
a  [({[(12  X  12J)  +  31]  X  3}  — 33)  X  300] -r  17  ^   X  9) 

=  81000. 

(20) 

1176  UHq..t$H-.W..^i^ 
32  %^..  ^^..   29 
145  I   ^       %^ 
1176  X  32  X  145  =  5456640. 
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KEY. 
(21) 

243 

838)171347(204 

1676 

3747 

3352 

17598)46090(2 

395)838(2 

35196 

790 

10894)17598(1 

48)395(8 

10894 

384 

6704)10894 

11)48(4 

6704 

44 

4190 

)6704(1 

4)11(2 

4190 

8 

2514)4190(1                                   3)4(1 

2514                                          3 

1676)2514(1                             1)3 

1676                                  — 

3 

838)1676(2 

1676 

As   no  number  greater  than  unity  will  divide  all  of  them 
without  a  remainder,  they  have  no  G.  C.  M. 

(22) 
$12000  X  4  =  $48000 
$12000  +  $8000  =  $20000  X  2  =  $40000 


$25000  —  $10000 


$88000  =  product  of  A'3 
stock  and  time. 
$25000  X  3  =  $75000 
$15000  X  3  =  $45000 


$120000  =  product  of  B's 
stock  and  time. 
$35000  X  2=  $70000 
(Continued  on  next  page.) 


244  KEY;  [Nat.  Aeith. 

(22  continued.) 
f  of  $35000=$10000.    $35000— $10000=$25000  X  4=$100000 


$170000 
=  product  of  C's  stock  and  time. 
$88000  +  $120000  -H  $170000  =  $378000  =  sum  of  the  pro- 
ducts of  stocks  and  times. 

15000  X  88000 

Then  $378000  :  $88000  ::  $15000  : =  $3492-06 

378000 
=  A's  share. 

15000  X  170000 

$378000  :  $170000  ::  $15000  : =  $6746-03 

378000 
=  C's  share. 
$15000  —  ($3492-06  +  $6746-03)  =$4761-91  =  B's  share. 
(23) 
A's  gain  in  5  months  =  $125  .-.  his  gain  for  9  months 

=  If  X  $125 =  $225 

B's  gain  in  6  months  =  $126  .-.  his  gain  for  9  months 

=  U  X  $125..  : =$187i 

C  gain  in  9  months =  $125 

Sum  =  $537J 
400  X  225 

Then  $537i  :  $225  ::  $400  :  =  $167it  =  A's  stock. 

537i 
400  X  187^ 

$537J  :  $1871  : :  $400  : =  $139|^  =  B's  stock. 

537i 
400  X  125 

$537J  :  $125  : :  $400  : =  $93-413-  =  C's  stock. 

53  7i 

(24) 
^  +  i  +  -jV  +  tV  =  -126  =  40  =  part  of  the  cistern  filled  in 

one  hour  when  the  four  pipes  are  left  open. 
^-f-^  +  i+i  =  \H  =  40  =  part  of  the  cistern  emptied  in 

one  hour  -w^hen  the  four  are  left  open. 
If  —  4^  =  H  =  part  of  the  cistern  which  remains  filled  after 

the  eight  pipes  have  been  left  open  for  one  hour.     And  if 

\^  of  the  cistern  are  emptied  in  one  hour,  it  will  take  1  -J- 

\l  =  2tV  hours  to  empty  the  whole  of  it. 
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THIRD  SBRIBS. 
(26) 

As  often  as  the  first  receives  4  the  second  receives  3,  there- 
fore as  often  as  the  first  receives  6  the  second  receives  4i. 
Then  6  +  4J  +  1  =  l1l, 
loaves. 

2310  X  6 
l7i :  6  : :  2310 : =792  loaves=number  the  first  receives* 

m 

2310  X  4i 
l'7i:4J::2310: -=594    "     =         "        second    " 

m 

2310  X  1 
11^:1  ::2310: =924    "     =         "         third        '« 

m 

(27) 
To  produce  a  mixture  worth  8  cents  a  pound,  we  require 
4  lbs.  fa)  12  cents,  4  /©  4  cents,  1  /Q)  5  cents,  and  3  /S)  9  cents, 
or  3  lbs.  fcb  12  cents,  1^4  cents,  4  z®  5  cents,  and  4  /®  9  cents, 

Ibs.lbs.  lbs.  lbs. lbs.  lbs. 

Then  4:  72:: 4:  72  lbs. /5)  4  cts.      or     3:  72::  1:24  lbs. /®  4  cts. 
4:  72::  1:18  lbs.  fd)  5  cts.  3:  72:: 4: 96  lbs.  fd)  5  cts. 

4:72::3:54  lbs.  fd>  9  cts.  3:72::4:96  lbs.  fd>  9  cts, 

(28) 

Here  Jt  =  $4444-44,  r  =  -0444,  and  t  =  4-3^. 

Ji  $4444-44  $4444-44 

Then  P  = = = =  $3725-764. 

l+rt       14-0444  X  4-3^         1*19289^ 

(29) 
$1-00  — $0-0225  =  $0-9775.     $23470 -7-0-9775  =  $24010-23. 

(30) 

Here  J  =  $7493-47,  r  =  -07,  and  i  -  8. 

A  7493-47        7493-47 

Then  P  = = a- =  $4803-6064.' 

\-\-rt  1-I--07X8  1-56 
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(31) 
$17460  -r  1-03125  =  $16930-909  =  sum  to  be  invested. 
16930-909  -^  2-95  =  5739-29  yds.  cloth. 
16930-900  X  -02^=  $423-27272  =  ad  valorem  duty. 
$17460  +  $1347-90  +  $479-40  +  $169-83  +  $423-27272  = 

$19880-40272  =  whole  cost. 
$25000  —  $19880-40272  =  $5119-59728  =  whole  gain. 

5119-59728  X  100 

Then  $19880-40272:$100:: $5119-59728: = 

19880-40272 
27-75  =27J  per  cent. 


V.                        III.                     VIII.  XII. 
134234       =       21122021       =       12701       =       3281 

5  3                              8  12 

8  7                            10  38 

5  3                              8  12 

44  22                            87  464 

5  3                              8  12 

322  68                         696  5669  den. 
5 

1113 
5 

5569  den. 


(32) 

III. 

VIII. 

=   21122021 

:   12701 

3 

8 

7 

10 

3 

8 

22 

87 

3 

8 

68 

696 

3 

8 

206 

5569  den. 

3 

618 

3 

1856 

3 

5569  den. 

(33) 

f  of  4}  of of  -^  of  I-  of  £43  18s.  lljd.    £43  18b.  Hid.  = 

$175-79^. 

(Continued  on  next  page.) 


Page  370.]  KEY.  247 

(33  continued.) 
^^  3        $       1^       1        T 

I  of  I  of ofT^of  Jof$lT5-79i,  =--of  —  of— of—of— 

U  t        2         1       1!^       5^ 

of  $175-79^  =  I  of  $l'75-'79^  =  $263-68'75. 
1 
3|of of -66  of  1-75  of  6i  times  $9M8  = 

m 

i 

^of of  1^0%  of  \U  of  61   times  $97-18;  6^  times  $97 '18 

¥ 
=  $631-67. 
7 
1^  7 

?^         %         ^15         Vik  49 

—  of  —  of of of  $631-67  =  of  $631-67 

9  ^^        im         W  9  X  25 

25 
=  ■5!^  of  $631 -67. 
W  of  $631-67  =  $137-5636. 

Then  $263*6875  —  $137-6636  =  $126-1239  =  differenae. 
(34) 
S   =   l_-r  13  .-.  log.  iV  =  log.  1  —  log.  13  =  0  —  1-113943 

=  2-886057. 
:^-6   =  3   X    13   X   5  -7-  10  .-.  log.  19-5  =  log.  3  +  log.  13 
4-  log.  5  —  log.  10. 

log.  3    =0-477121 

log.  13=1-113943 

log.  5  — log.  10  — log.  2  =  1  —0-301030  .-.  log.  5    =0-698970 


Sum  =  2 -290043 
From  which  take  log.  10  =  1 


Rem.  =  1-290034 
=  log.  19-5. 

1126  =  5«  X  3*  .-.  log.  1125  =  (log.  6)  -f  3  +  (log.  3)  X  2. 

log.  6  =  0-698970  X  3  =  2-096910 

log.  3  =  0-477121  X  2  =  0-954242 


Sum  =  3-061152  =  log.  of  1126. 
(Continued  on  next  page.) 


243  KEY.  [Nat.  Abiib. 

(34  continued.) 

28-16  =  28^  =-Lg^  =  13«-r6  .-.log.  28-16  =  (log.  13)  X  2 
—  (log.  2  4-  log.  3). 

log.  13  =  1-113943  X  2  =  2-22'7886 
(log.  2  +  log.  3)  =  (0-301030  -h  0-4T7l21)  =  0-778151 

Diflf.  =  1-449735 

=  log.  28-16. 

66000  =  13  X  5  X  1000  .-.  log.  65000  =  log.  13  +  log.  6 
+  log.  1000. 

log.  13  =1-113943 
log.  5  =0-698970 
log.  1000  =  3 

Sum  =  4-812913  =  log.  of  65000. 
log.  -0005  =  log.  5  with  characteristic  changed  to  —  4 
=  4-698970. 
162-1  =  32  +  13«  -h   10    .-.  log.   152-1   =  (log.   3)    X    2 
+  (log.  13)  X  2  —  log.  10. 

log.  3    =0-477121x2  =  0-954242 
log.  13  =  1-113943  X  2  =  2-227886 


Sum  =  3-182128 
From  which  take  log.  10  =  1 


Diflf.  =  2-182128  =  log.  152-1. 

8-112  =  2*  X  13*  X  3 -r  1000  .-.log.  8-112  =  (log.  2)  X  4 
+  (log.  13)  X  2  +  log.  3  —  log.  1000. 

log.  2  =0-301030X4=1-204120 
log.  13  =  0-113943  X  2  =  2-227886 
log.  3    =  0-477211 


Sum  =  3-909217 
From  which  take  log.  1000  =  3 


DiflF.  =0-909217  =  log.  8-112, 


P»ge  3T0.] 


KET. 


U^ 


t^  X  300        =  21000 

^  X  8   X  30  =    1800 

8*  =        54 


(35) 

XII. 
8lUet'l2(U8'22 
Ge4t 


22854 

t  8*  X  300      =  2454000 

^  8  X  f  X  30  =      22800 

<*  =  84 


24T6884 

/  8  ^«  X  300       =  249961000 

f  8  f  X  2  X  30  =  54500 

2*  =  4 


2499e5504 


imet 


159768 


20352720 


le/372c4 


51U28000 


A9l1ttt08 


3c830l€4 


(36) 

i+^4-f+5  years=H  of  life  time+5  years=age  at  birth  of  son. 

is  —  (H+5)  =  a  of  his  life  time  —  5  years  =  time  he  lived 
after  birth  of  son. 

^l  of  father's  life  time  —  5  years  —  4  years  =  age  of  son  =  i  fa- 
ther's age. 

^  of  father's  life  time  —  9  years  =  I  father's  age. 

,*.  9  years  is  the  difference  between  -^  and  H  of  father's  age. 

.  • .  9  years  is  equal  to  aV  of  father's  age. 

If  9  years  is  ^%  of  his  age,  ^V  ^iH  be  the  i  of  9  which  is  3  years. 

If  ^V  is  3  years,  ||  or  the  whole  age  will  be  3X28=84  years. 

Or  by  Position. 
Assume  42  for  father's  age  at  death,  the  son's  age  =  21. 


i  +  iV  4-  I  +  5  =  H  4-  5 


of  42  =  16i  and  16i  -f  5 


21 J  =  age  of  father  when  son  was  born, 
he  lived  after  birth  of  his  son  42  —  21i  =  20J  years. 
(Continued  on  next  page.) 
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(36  continued.) 

By  the  question  he  lived  21  +  4  =  25  years. 

The  error  25  —  20 ^  =  —  4|. 
Assume  98  for  father's  age,  then  son's  age  =  i  of  98  =  49. 
i4-  i^  +  |+5  =  ii4-5;  i|of98  =  38i,and38i  +  5  =  43i 

=  age  of  father  at  birth  of  son. 
.'.he  lived  after  birth  of  his  son  98  —  43i  =  54^  years. 
But  by  the  question  he  lived  49  +  4  years  =  53  years. 

Then  53  —  54^  =  +  U  =  error. 

Errors. 
—  4i  X  98  =  392 
4-  U  X  42  =    63 


Sum  =  6 


504 


504  -r  6  =  84  =  father's  age. 


(37) 

m.  fur.  per.  yds.  ft.  in. 
63   3   7   3   2   7 
8 


fur.  per.  yds. 
7  23   3| 
40 


507 
40 

20287 
H 

101438 
10143^ 

11158U 
3 

334746^ 
12 


303 
H 

1518i 
151i 

1670i 
3 

5010J 
12 

60129 


4016965 


(Continued  on  next  page.) 
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(37  continued.) 

60129)4016965(66-80578  times 
360774 

409225 

360774 

484510 

481032 

347800 

300645 

471550 

420903 

506470 

481032 

(38) 

3  -r  -000000274 

. 

274)6300000000(22992700 

•72992700 

543 

820 

548 

2720 

2466 

2540 

2466 

740 

2720 

648 

2466 

1920 

2540 

1918 

2466 

2000 

740 

1918 

648 

820 

1920 

648 

1918 

200  remainder. 
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(39) 

I  yds.  :  6^  yds.  ::  $}f  :  f  X  f?-  X  i?  =  IMf  =  $5-482. 

(40) 

/=Pr^  =  $4237-71  X  -065  X  1-67  =  $460-0034205. 

(41) 

J—P      $1000  — $674-30        325-70 

t  = = = =  5-68258  years  = 

Pr  $674-30  X  -085         57-3155 

5  years  8  months  5-7288  days. 

(42) 
By  Table,  page  260,  the  amount  of  $1  for  14  payments  at  4 

per  cent  is  $1-73168. 
Then  $1-73168  X  813-71  =  $1409-0853328  =  Amount. 
Subtract         813-71 


.  Difference 

■  = 

695-3753328  =f  Interest. 

(43) 

$300 

X 

0 

= 

0 

700 

X 

4 

= 

2800 

750 

X 

7 

= 

5250 

850 

X 

9 

= 

7650 

400 

X 

13 

== 

5200 

1300 

X 

19 

= 

24700 

4300 

) 

45600  (  10  months  18^V  day«. 
4300 

2600 

30 

78000  =  days. 

4300 

35000 

34400 

j^AU 
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(44) 

23  per  cent  of  $4200  =  t^oV  of  4200  =  $966-00,  and  $4200 
—  $966-00  =  $3234-00.  E  has  half  as  much  as  A,  B,  C,  and 
D  together;  therefore  E  has  one-third  of  $3234-00,  which  is 
$1078-00. 

Deducting  E's  share,  $1078,  from  $3234,  the  whole  sum  to 
be  divided,  there  remains  $2156  to  be  divided  among  A,  B,  C, 
and  D.  Now  D  gets  a  certain  amount;  C  gets  $42-11  more 
thanD;  B  gets  $61-34  (42-11  +  19-23)  more  than  D  ;  and  A 
gets  $78-44  (61-34  +  17-10)  more  thanD.  Together  thej 
get,  then, /our  times  I>^s  share,  together  with  $42-11  +  $61-34 
+  $8-44,  or,  in  other  words,  four  times  D's  share,  together  with 
$181-89. 

That  is,  four  times  D's  share,  together  with  $181-89  is  equal 
to  $2156. 

Hence  $2156-00 --$181-89  =  $1974-11  =  four  times  D's  share. 
Then  $1974-11  -7-  4  =  $493-5275  =  D's  share. 
Add        42-11 


Sum    $535-6375  =  O's  share. 
Add        19-23 


Sum    $554-8675  =  B's  share. 
Add        17-10 


Sum    $571-9675  =  A's  share. 
(45) 
A  $3786-80       3786-80       378680 

P  = = = = =  $1372-02898  4- 

l-\-rt         1+1-76*  2-76  276 

(46) 

{(3f  -  2fg)  X  -46-Hof  -i42857}+8i  times  (^-f-i-hi  -i>¥iV) 

[(•73  X  •  12345 -i-fja)  +  A  +9|_}.i7^4.j  ^27-4922077 

{(.m-m)  X  ^4 -r!  of  0  ~v  X  m+n+H-^'h) 

{{U  X  WS^^fU)  +  ?  +  9|  4-  ItiV}  4-27-4922077 
(Continued  on  next  page.) 
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(46  continued.) 

{(H  X  ^0%  X  m)  +  ^^^h}  -^  27-4922077 

WX-hXVe\^  1 


(TV  +  27^fi)-i-27 -4922077  27f?^-^  27-4922077 

1  1 

27-4922077-^27-4922077  ^ 

(47) 
312312302  quaternary  =  224690  decimal  scale. 
2312132      quaternary  =     11678  decimal  scale. 

Sum  =  236368 
4234  quinary  =  569  decimal,  and  669  X  23011  =  13093259. 
236368  X  13093259  =  3094827443312. 
555  4-  444  +  333  +  222  4-  111  senary  =  2553  senary  =  645 

decimal. 
3094827443312  —  645  =  3094827442667. 
6542  septenary  =  2333  decimal. 
3094827442667  4-2333  =  1326544124^^^  den.        * 

X.  VIII. 

1326544124    =     11704272374 


X. 

Tin. 

1375 

= 

2537 

X. 

VIII. 

2333 

= 

4435 

X.  VIII. 

•.  1326544124y|f  =  11704272374IHJ. 

(48) 
-l=TVand(Tijj)«  =  T^=  -01 

•i  =  i  and  ay  —  ^=  -012345679. 
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FIFTH  SERIES. 
(50) 

Assume  27    %.,^.  .llSf-.i^t.  .48  and  81 ;  strike  out  2,  9  and  16, 
16  3  since  they  are  con- 

tained as  factors  in 
the  others. 
The  1.  c.  m.  =  27  X  16  X  3  =  1296. 

(51) 

log.  n  log.  7  0-845098 

t  = = = =  33 '395  years. 

log. (1-f  r)     log. (1-06)       0-025306 

(52) 

20  miles  =  1267200  inches  ;  and  14  ft.  10  in.  =  178  inches. 
1267200  -^  178  =  7119^V  times. 

(53) 

5  7  2 

1749600  =  2    X  3    X  5  ;  increasing  each  index  by  unity  and 
multiplying,  we  have  6X8X3  =  144. 

H  (54) 

96     ^   iof7_  2^     ^      I     ^  5i£    .      ^ 


=  f  X^-T-ff  =  f  X  H^  X  ii  =  35ff. 
(55) 

A  can  do  the  whole  work  in  12  days,  therefore  he  can  do  tV 
in  1  day.  A  and  B  together  can  do  the  work  in  5  days,  there- 
fore they  can  do  ^  in  1  day.  Therefore  B  can  do  ^  —  ^^  =  Tg^o 
in  1  day,  and  he  will  require  as  many  times  1  day  to  do  the 
whole  work  as  ^g  is  contained  times  in  1,  i.  e.  1  -j-  ^  =  ^ 
=  8^  days. 
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(56) 
P  = ;  log.  P  =  log.^  — log.  (l+r)  X  f=log.  8899-77 

(1  +  ry 

—  log.  (1-06)  X  22  =  3-949378  —  0-025306  X  22 
=  3-949378  —  0-556732  =  3-392646,  and  log.  3-392646 
=  $2469-71. 

By  Table,  page  260,  amount  of  $1  at  6  per  cent,  for  22  pay- 
ments =  3-60354. 

Then  $8899-77  -^  3-60354  =  $2469*73  nearly. 
(57) 
Let  the  Ist  number  be  2.      Then  2     X  2  =z  4 

n  X  3  =  4 
10  —  (2  +  1^)  =  10  —  3^  =  6^  4-  4  =  26?,  but  it  should 

equal  4. 
Therefore  26t  —  4  =  +  22|  =  error. 
Let  li  be  the  1st  number ;  then  IJ  X  2  =  3 

1     X  3  =  3 
10  — (1|  +  1)=:10  — 2J  =  7J  X  4  =  30,  but  it  should  =  3. 
Therefore  30  —  3  =  -f  27  =  error. 

Errors. 
+  27    X    2  =  54 
-j-  22|  X  li  =  44 

DiflF.  =  4^     diff.  =  20,  and  20  -r  4^  =  4^^  =^t  number. 
4t8j  X  2  =  9i^3-  =  1st  product. 
Second  number  =  91^^  -i-  3  =  3iV  X  3  =  9-iV  =  2nd  product. 
10  —  7^%  =  2t:V  X  4  =  9^  =  3rd  product. 

(58) 
Suppose  A  has  40  ;  then  B  has   110  —  40  =  70,  and  C  has 

130  —  70  =  60. 
A  and  C  together  have  40  +  60  =  100,  but  it  should  be  120. 

Therefore  100  —  120  =  — 20  =  error. 
Suppose  A  has  80  ;  then  B  has  110  —  80  =  30,  and  C  has  130 

—  30  =  100. 

A  and  0  together  have  80  +  100  =  180,  but  they  should  have  120. 

Therefore  180  —  120  =  +  60  =:  error. 

(Continued  on  next  page.) 
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(53  continued.) 
Errors. 

+  60     X     40     =     2400 
—  20     X     80     =     1600 

Sum  =  80  Sum  =  4000 

4000  -7-  80  =  50  =  number  A  has. 
Then  B  has  110  —  50  =  60,  and  C  has  130  —  60  =  70. 
50  +  60  +  70 

_  =  60  =  each  man's  share  when  equally  divided. 

3 

(59) 

Formula  I,  p.  333.    /  =  a  +  (n  —  1)  d  =  7  +  (47  —  1)   X   4 
=  7  +  46  X  4  =  7  +  184  =  191. 

Formula  VI,   p.  333.     s  =   J  2a   +    (n  —  1)  d|  -|- 
=  I  2  X  7  +  (93  —  1)  X  4t   V  =  {14  +  (92  X  4)}  V 

382  X  93 

=  (14  4-  368)  X  ^2^  = =  17763. 

2 
(60) 
log.  n  log.  21  1-322219 

t  = = = =  44'997  years. 

log. (1  +  r)        log. (1-07)       0-029384 

w  SIXTH   SERIES. 

(61) 
B  gets  $196-87  more  than  C,  and  A  gets  $387  +  $196-87  = 

$583-87  more  than  C,  therefore  together  they  get  three 

times  C's  share,  together  with  $196-87  +  $583-87,  i.e. 

three  times  C's  share,  together  with  $780-74  ;  but  together 

they  get  $3700. 
Therefore  $3700  =  three  times  C's  share,  together  with  $780. 74, 

or  $3700  —  $780-74  =  $2919-26  =  three  times  C's  share, 
Hence  $2919-26  -r  3  =  $973 -08|  =  C's  share. 
Add  196-87 


Sum  =  $1169 -951  r=  B's  share. 
Add  387-00 


Sum  =  $1556 -961  =  C's  share. 


T.58 

5716  =  22  X  1429 
1     ..     2     .. 
1     ..  1429 

4 

KEY. 

(62) 

[Nat.  Artth, 

1     ,.     2     .. 

4     . 

.      1429     . 
(63) 

.      2858 

..     5716 

j  (17,7,  _  1011)  -  ( .4  +  X  4,  -9  _  I)  j  ^  (.8378  ^  i  of  31) 
•63*22632  X  ^  of  9^ -7-  (^  of  4^  of  ^  of  85^  -^  101) 


lift  X  h  X 

5i  X  im  X  '^ 

Xjh) 

Iwl  X  i  X 

^4^  X  i  X  ^  X  ^  X  Tfk 

¥  X  ti  X  ¥ 

x-^F 

^iW  X  ¥  X  ^  X  ^V  X  7f  k  X  ^-1 

14  X  37  14  X  37 


i  X  f  X  ^i'^  5  X  37 


=  U  =  2^. 


(64)  % 

Each  child  gets  1  child's  share,  .'.17  children  get  17  shares. 
Each  woman  gets  three  times  a  child's  share,  .  • .  4  women  get 

12  shares. 
Each  man  gets  six  times  a  child's  share,  .-.3  men  get  18  shares. 

And  together  they  get  47  times  a  child's  share. 
Therefore  $7200  -j-  47  =  $153-19'/7  =  a  child's  share. 
$153-19:jV  X  3  =  $459 -5711. 
$153-195^  X  6  =  $919-14|f. 

(65) 
264000  =  2'  X  5*  X  127.    Adding  unity  to  each  index  and 
multiplying  the  results,  we  get  4  X  3  X  2  =  24. 
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(66) 


259 


3  $       2 

9f                                             %         $         $^X1^        1 
I  of  4i  of of  i  of  X3  16s.  IH.  =  —  X  —  X  X  — 

X  $15 -39^  =  6  times  $15-39^  =  $92*35, 

19i  1 

T^r  of  4f  of of  -1^7   of  il  of  -85  of of  $1783 

3i  m 

^' 

=  A  X  ^5^  X X  1^,^  X  H  X  fo%  X  /«  of  $1Y83. 

\^ 

2        1S|  l'7-83 

^  ?        55?       ^$       $^        n        ^^         2        1^!^? 

""ii     ^    1$    117    ^?    i5|isi    m      1 

='$l7-83  X  4  =  $71*32.     $92*35  —  $71*32  =  $21*03. 


Therefore  9  ;  16  is  the 
greatest,  and  10  :  19  is 
the  least. 


(67) 

7  :  13=    7-r  13=  *538  1 
9  :  16=    9^16=  -562 

8  :  15=    8-r  15=  -533 
10  :  19  =  10—19=  *526 

3  ^ 

7         S^        $        1IS(       21 

Compound  ratio  =  —  X  —  X  —  X—  = =  21 :  247. 

13       1$       1^        19      247 

%        ? 

(68) 

67.432  =  67  J^§  =  -fif^  and  7-9036  =  7  §^  =  ^^^ 
66758       78957       66758         S|S|$q       7410138 

990     *    9990  ^S^Q         78957""   868527  ~ 

11 
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(69) 

9  per.  9  yds.  1  ft.  120  in.  =  365628  inches 

I  of  I  of  ^  of  35  acres  2  roods  ==  -^^  of  35  acres  2  roods  =  ^^-  of 

2226'78*r20  inches 
365628  2559396 


= =  0-019156118, 

3^  of  2226'?8720        133607232 

(70) 

Dissimilar. 

Similar. 

17-0342 

17-03424242 

27-06357 

27-06357575 

98-123456 

98-123456456 

829-6423 

829-642342342 

986-1234298 

986-1234298429 

9-876342 

9-876342876342 

813-9864234567       813-9864234567 

Similar  and  Coterminous. 

17-034242424242424242 

27-063575757575757575 

98 • 123456456456456456 

829-642342342342342342 

986  - 123429842984298429 

9-876342876342876342 

813-986423456745674567 

4  carried 

3781 -849813156689829957 
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E  G  =  V86^  —  762  =  V1620  =  40-249  feet 

Height  of  Statue  CZ)=^G— EG=  50— 40 -2 49=9 -751  ft. rrBF 

FI=:BI^BFz=:  64— 9-751  =  54-249  feet 

CF=VCr^— -^'^'^='^9''^— 54-249'*=V6466-045999=80-411  feet 

GH=EF=EC  -\-  CF=i  76  +  80-411  =  156-411  feet  and 

H/  =  64  —  50  =  14  feet 


GI=\/GH^  +  HP  =  V156-4112  +  14^  =  V24660 -400921 
=  157-036  feet. 


(72) 


The  mixture  =  spirits  4-  water  =  I  of  mixture  +  25  gal.  +  i  of 
mixture  —  5  gal.  =  i  +  i  +  20  gal.  =  f  +  20  gal.  Then 
20  gal.  =  ^  of  the  mixture,  and  therefore  the  mixture  con- 
tained 6  X  20  =  120  gal. 

Then  i  of  120  =  60  +  25  =  85  gal.  =:  spirits  i 
i  of  120  =  40  —    5  =  35  gal.  =  water  I 
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SKVBNTH  SERIES. 

(T3) 

401241-3424  (422-32 
31 

132         )  412 

314 

1342   )  4341 
3234 

13443  )  110234 
101434 

140012)  330024 
330024. 

(74) 

Suppose  father's  age  =  60,  the  son's  age  now  =  60  ~  5  =  12, 
and  son's  age  four  years  ago  =  12  —  4  =  8.  But  the  son's 
age  four  years  ago  should,  bj  the  question,  have  been  60  — 
7  =  8|. 

Therefore  8  —  8|-  =  —  -frz  error. 
Suppose  father's  age  =  35  ;  then  son's  age  now  =  35  -7-  5  =  7, 

and  age  four  years  ago  =  7  —  4  :=  3. 

But  son's  age  four  years  ago  should,  by  question,  have  been  35 

—  7=5. 

Therefore  3  —  5  =  —  2  =  error. 

Errors. 

--  2  X  60  =  120 
—  f  X  35  =    20 

diflF.  If    diff  =  100 
100  -1.  if  =  70  =  father's  and  son's  age  =  70  ~  5  =  14. 
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(T5) 

•72275         32 
•72347  ~  '0032  = ; — 


99900       9900  = 
11 
72275       $5i^q        795025  .    . 

X  = =  223-82460585. 

1)5^5^^^         32  3552 

111 

(76) 

Logarithm  of  97294764-372  is  7«988089 

7-988089  ~  11  =  0-726189 

Log.  0-726189  =  5-32341  =i  11th  root  of  97294764-372. 

(77) 
Assume  43 1  for  the  greater  number 
431  ^  31 
Tj  :  31  ::  43^  : =  21  the  less 

n 

43J  —  21  =  22J  but  it  should  =  30 
Therefore  error  =  22J  —  30  =  —  7J. 
Assume  72  i  for  the  greater  number 
72i  X  3i 

1i  :  3i  ::  72^ :  =  35  =  the  less 

7i 
72J  —  35  =  37i  but  it  should  =  30 
Therefore  error  =  37^  —  30  =  +  7^ 
Errors. 

4-  7^  X  43J  =  326i 
—  7i  X  72i  =  5435 

Sum  =  15        Sum  =  870 

870  -7-  15  =  58  greater 
58  X  3i 
7i  :  3i  ::  58  : =  28  less. 

n 


Assume  35 

?'5, 

16, 

(78) 
18,    %H, 

62, 

m, 

4Q 

Assume  16 

1«( 

1^        4 

H'^ 

9 

^ 

Assume    9 

^ 

31 

s« 

31 
/.  c.  m.  =  35  X  16  X  9  X  31  =  156240. 
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(T9) 
Here  a  =  1,     d  =z  6,    n  ==  101, 

»  =  52a+(n  —  l)dJ-=  52  xl^-  (101  —  1)  x  6  > 

«  ^2         ^  >      2 

101        602  X  101 

=  (2  +  600) = , =  30401. 

2  2 

(80) 
4  5 

15(    11      1?^       llf     !^      ^f        11^X4X5       228t 

— X  — X X X— X—= = =2281 :  1617. 

7     1^^     ni       ^51      ^i     3       7X7X11X3     1617 
7       11         t 

(82) 

({(9^4-4H+3f— 16H)X  -54}  -If)  X  35  times  -142857 
{.97  X   -24378  X  (14^  X  4-4^«r)j  X  (4^  -  2,V) 
_  (  f  (16'^^  —  16^g)  X  Hi  ^  ^)  X  35  X  I 

~  t§  X  ^f^it^     X  UX  ^4^     X(4f«T  —  2fgV) 

_  iU  X   -^-   X  -7t  X   ^1^   X    I  _  i  _ 

""  1^  X  /«Vff  X  n  X  V6¥  X  !ii~  m~''^ 

(83) 

Suppose  the  hour  hand  moves  over  4  minutes,  then  since  the 
minute  hand  moves  12  times  as  fast,  it  will  have  travelled  over 
48  minutes.  But  in  order  to  overtake  the  hour  hand,  the  minute 
hand  musttraverse  the  entire  circle,  60  minutes,  plus  the4minutes 
we  have  supposed  the  hour  hand  to  have  moved  forward,  i.  e. 
64  minutes.  Then  48  should  equal  64,  for  we  should  find  the 
same  number  by  each  process  ;  48  —  64  =  —  16  error. 

Suppose  hour  hand  moves  over  6  minutes,  the  minute  hand 
moves  over  6  X  12  =  72  minutes.  But  minute  hand  moves 
over  60  +  6  =  66  minutes. 

Then  72  — 66  =  +  6  error. 

(CoBtinued  on  next  page.) 
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(83  continued.) 

Errors. 
—  16  X  6  =  96 
+    6  X  4  =  24 

Sum  22      Sum  120 
120  4-  22  =  5-1^1-  min.  =  minutes  passed  over  by  the  hour  hand, 
hence  space  passed  over  by  the  minute  hand  =  5j^j-  x  12 
=  65-]^  min.  =  1  hour  5y\-  min.  =  time. 

(84) 
Log.  5  =  log.  10  —  log.  2  =  1  —  0-301030  =  0-698970 
3850000  =  5  X  7  X  11  X  10000. 
.-.  Log.  3850000  =  log.  5  -f  log.  7  +  log.  11  +  log  10000 

=  0-698970  +  0-845098  -f  1-041393  +  4  =  6-585461. 

3181-81  =  31-81  X  100  =  31-i'V  X  100  =  W  X  100. 

.-.  Log.  3181-81  =  log.  5  -f  log.  7  +  log.  1000  —  log.  11 

=  0-698970  +  0-845098  +  3  —  1-041393  =  3-502675 
•0000154  =  2X7x11-7-  10000000. 
.-.  Log.  -0000154  =  log.  2  +  log.  7  +  log.  11  —  log.  lOOOOOOO 
=  0-301030  4-0-845098+ 1-041393  —  7  =  5-187521. 
Log.  tV  =i  log.  I  —  (log.  7  +  log.  11)  =  0  —  (0-845098 
+  1-041393,  =  0  —  1-886491  =^2- 113509. 

1-571428=  14  =V. 

Log.  1-571428  =  log.  11  —  log.  7  =  1-041393  —  0-845098 
=  0-196295 
93-17  =  9317  4-  100  =  11'  x  7  4-  100. 
.'.  Log.  9317  =  3  times  log.  11  +  log.  7  — log.  100  =  1-041393 
X  3  +  0-845098  —  2  =  1-969277. 


Eighth  Skbibs. 
(85) 
Simple  Interest  =  Prt  =  $700  X  -045  X  3  =  $94-50. 
Amount  Compound  Interest  =  P  (1  +  r)'  =  $700  X  (1-045)' 
=  $700  X  1 -14116  =  $798 -814— $700  =  $98 -814  =  Comp. 
Int. 
$98-814  —  $94-50  =  $4-314. 
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(86) 
X's  gain  =:  J^,  and  Z's  =  §  ;  .-.  Y's  gain  =  l  —  (^^  +  O 

=  1  —  -J^  =  -,^^. 
X's  gain  is  -^  for  3  months,  therefore  for  1  month  it  is  -^g. 
Y's  gain  is  -j^  for  9  months,         "  "  "     -^. 

Z's  gain  is  ^  for  4  months,  "  "  "      \. 

i  :  :j\  ::  $3024  :  $3024  X  ijV  X  !  =  $672  =  X's  stock. 
^  :  TO  8  '■  $3024  :  $3024  X  t^f  X  f  =  $1120  =  Y's  stock. 
_  _(87) 

I  X  Vit..i.(i|)3  =  |  X  Vv^-j-a)3  =  f  X  t  X  -A  =  ^. 

(88) 


42  =  16  X  300 
4  X  3  =  12  X  30 
32 


432  =  1849  X  300 
43  X  2  =  86  X  30 


4800 

360 

9 

5169 

554Y00 

2580 

4 


557284 

432*  =  186624  X  300  =  55987200 

432  X  1  =  432  X  30  =    12960 

1*  =       1 


56000161 


80677568161  (4321  cube  rt. 
64 


16677 
15507 


1170568 


1114568 


56000161 


56000161 


>^7 

-1  +  6^ 
4  lbs.  at  8d. 
1  lb.    at  4d.  S  Make  a  mixture  of  6  lbs.  at  7d. 


6  :  112  ::  4  : 


112  X  4 


6 


(Continued  on  next  page.) 
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(89  continued.) 

112  X  1 

6  :  112  ::  1  : =  18|  at  4d. 

6 

112  X  1 

6  :  112  ::  1  : =  18f  at  6d. 

6 
(90) 
Assume  40  as  the  sum  of  the  three  numbers. 
Since  1st  +  2nd  +  3rd  =  40, 
And  1st  +  i  (2nd  +  3rd)  =  34  .-.  i  (2nd 

+  3rd)  =6..... •.  2nd  4-  3rd  =  12 

And  2nd  -f- 1  (1st  +  3rd)  =  34  .-.  f  (Ist 

+  3rd)  =6 -.Ist  +  3rd  =    9 

And  3rd  +  i  (1st  +  2nd)  =  34  .-.  f  (1st 

4-2nd)  =  6 •.lst+2nd=    8 


Adding,  2  X  (lst4- 2nd  +  3rd)  =r  29 
.-.  lst+2nd-f  3rd=  L4i. 
But  the  sum  should  equal  40. 
Hence  14i  —  40  =  —  25^. 
Assume  48  as  the  sum  of  the  three  numbers. 
Since  1st  +  2nd  +  3rd  =  48. 
And  1st  +  i  (2nd  +  3rd)  =  34  .-.  i  (2nd 

+  3rd)  =14 •.  2nd 4- 3rd  =  28 

And  2nd  +  ^  (lst+  3rd)  =  34  .-.  |  (Ist 

+  3rd)  =14 •.  lst  +  3rd  =21 

And  3rd  +  i  (lst+  2nd)  =  34  .-.  |  (1st 

4-  2nd)  =  14 •.  Ist-h2nd=  18J 


Adding,  2  X  (1st  +  2nd  4-  3rd)  =  67| 
.-.  Ist-h  2nd-i-  3rd  =  33^. 
But  the  sum  should  equal  48. 
Hence  33^  —  48  =  —  14^  =  error. 
Errors. 

—  25i  X  48     =     1224 

—  14^  X  40     =       566| 

DiflF.=  U^  Diff.  =657^ 

657 i  -r  Hi  =  58  =  the  sum  of  the  three  numbers. 
(Coutiuued  ou  next  page.) 
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(90  nontinued.) 
Ist  +  i  (2nd  +  3rd)  =  34  .-.  i  (2iid  +  3rd)  =  58  —  34  =  24 

.-.  2nd  +  3rd  =  18. 

2nd  4-  i  (1st  +  3rd)  =  34  .-.  §  (1st  -}-  3rd)  =  58  —  34  =  24 

.-.  1st  4-  3rd  =  36. 

1st  +  2nd  +  3rd  =  58,  and  2nd  -f  3rd  =  48  ,-.  1st  =  10. 

1st  4-  2nd  +  3rd  =  58,  and  1st  +  3rd  =  36  .-.  2nd  =  22. 

2nd  +  3rd  =  48,  and  2nd  =  22  .-.  3rd  =  26. 

(91) 
4  means  4-  2  extremes  =  6  terms. 

Z  —  o        40—1      39 

Formula  IX,  p.  333.    d  = = =  —  =  7^. 

n^l         6—1         5 
1,  8i,  16i,  24|,  32^,  40. 

(92) 
s  =  1860040,  I  =  1240029,  and  r  =  3. 

Formula  XI,  p.  340.  •  a  =  rZ  —  (r  —  1)  s  =  1240029  X  3 
•  —  2  X  1860040  =  3*720087  —  3720080  =  7. 

(93) 
6  apples  4-  7  pears  cost  33  pence  .-.2  apples  4-  2i  pears  cost 

11  pence. 
10  apples  4-  8  pears  cost  44  pence  .».  2  apples  4-  If  pears  cost 

8,^  pence. 
Subtract,  and  2J  —  If  pears  cost  lid.  —  8^d. 
That  is,  \^  of  a  pear  costs  2^d. 
If  ii  cost  Vd.,  iV  will  cost  T^f  of  Vd.,  which  is  ^d. 
If -,V  cost  id,  if  will  cost  ^d.  =  3d. 
6  apples  4-  "7  pears  cost  33  pence,  and  7  pears  cost  21d.  .•.  ^ 

apples  cost  12d.  and  I  apple  costs  2d. 
(94) 

¥ 
ixixfx  —  xlx^x^ 

f 

19 
?         ^         !^t        ^         ^  ?  19 

—  IX  —  X  —  x  —  x  —  X  —  X—  = =  H- 

4         1^         \%        ^         k  ^       2X4X3X2 

3         ^ 
2 
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(95) 
$10  =  i  of  2nd  rem.  —  $20  .-.  ^  of  2nd  rem.  =  $30  .-.  2nd 

rem.  =  $40. 
$40  =  t  of  1st  rem.  —  $30  .-.  f  of  Ist  rem.  =  $70  .-.  1st  rem. 

=  $87-50. 
$87*50  =  i   of  original  sum  —  $50  .-.  |   of  original   sum 

=  $137-50  .-.  original  sum  =  $137-50  X  2  =  $275. 

(96) 
a  =  60,  w  =  17,  and  d  =  4. 

C  )    n 

Formula  VI,  p.  333.     s  =  \2  a-\-  (n —  l)  d[  -~- 

=  |2  X  60  +  (17—  1)  X  4|  ^  =  (120  -f  64)   X  ^ 

184  X  17 

= =  $1564  =  sum  received  for  17  years. 

2 
Formula  I,  p.  333.     l=a+  (n—l)d  =  60  -f  (17  —  1)  X  4 
=  60  4-  64  =  $124  =  wages  for  l7th  year. 


Ninth  Series 

(98) 
£749  163.  5Jd.  =  £749 -823958; 
£749-823958  X  4-867  = 

£1  Sterling  =  $4-867 
$3649-3932. 

(99) 
2  )177408 

2  )88704 

2  )44352 
2  )22176 

2  )1386 
3)693 

2  )il088 

3  )231 

2  )5644 
2  )2772 

7)77 
11 

2»  X  32  X  7  X 

11. 
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(100)^  _ 

Formula  III,  page  354,  r  =  ^-p— l.-.r4-  l  =  yp 

Log.  (r  +  1)  =  (log.  A  ~  log.  P)  ^  t 
That  is,  log.  (r  +  1)  =  (log.  11111- II  —  log.  704)  4-  H 
=  (4-045757  — 2-847573) -Ml 
=  1-198184-7-  11  =  0-108925 
Therefore  r  -|-  1  =  natural  number  corresponding  to  the  loga- 
rithm 0-108925  which  is  1-285. 
Since  r  -J-  1  =  1-285,  r  =  -285  =  rate  per  unit  and  rate  per 
cent.  =  -285  X  100  =  28^ 
(101) 
If  9  be  T^j,  II  or  the  whole  will  equal  9  X  13  =  117. 
(102) 
3  gal.  -f-  4  gal.  -f-  7  gal.  =  14  gal. 

292  X  3 

Hence  14  gal.  :  292  gal.  ::  3  gal.  :  =  62f  of  1st  kind. 

14 
292  X  4 

14  gal.  :  292  gal.  ;:  4  gal.  :  =  83?  gal.  of  2d  " 

14 
292  X  7 

14  gal.  :  292  gal.  ::  7  gal.  :  =  146  gal.  of  3d 

14 
(103) 
£'^^£\  +  £\  +  £\  =  £m 

£15000 

Then  £l^§  :  £500  ::  £\  :  £500  x  ^  X  f  ?  = 

77 
=  £194  16s.  Ijfd. 

£10000 

£1^^  :  £500  ::  £J  :  £500  x  i  X  f ^  = 

77 
=  £129  17s.  4Hd. 

£7500 

£1^^  :  £500  ::  £i  :  £500  x  i  X  f^  = 

77 
=  £97  8g.  0-ffd. 

£6000 

£ia-  :  Jesoo  ::  £^  :  £500  x  i  X  f^  = 

77 
=  £97  IBs.  5|fd. 
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(104) 
By  Table,  page  363,  present  value  of  annuity  of  $1  at  6  per 

cent,  for  23  payments  =  $12-30338. 
Hence  present  value  of  $100  =  $12-30338  X  100  =  $1230-338- 

a    ,  1 

By  Formula  V,  page  361,  v  = 


r    <■  (l+ry   ' 


100  1  10000 

= X       (1 )*= X  (1—0-25583) 

•06  \  (1-06)23/  6 

10000  7441-7 

= X   0-74417  = =$1240-28. 

6  6 

(105) 
Since  each  loses  1  hour  per  day  for  24  days,  the  whole  hours 

lost  =  24  X  25. 
Also,  5  men  working  1  hour  per  day  for  12  days  make  up  5  X  12 

X  1  =  60  hours. 
Hence  they  will  each  have  to  work  as  many  hours  per  day  as  60 

24X25 

hours  is  contained  times  in  24X25  hours  i.  e. =:10  hours. 

60 
(106) 

a  =  5,  s  =  161  and  d  =  6 


Then  Formula  II,  p.  333.     Z  =  —  M  +  V  2^6  -7-  (a  —  idy  = 
—  i  of  6  +  V2~x'6'xT61  +  (5'^l"^f  6)"2~=  —  3  + 
V1932  +  4  =  —  3  +  Viese'^  —  3  +  44  =  41  years. 

(107) 

103  XI       1000 

6'  :  10^  ::  1  day  :  = =  4-629  days. 

63  216 

I 

*  Log. —  log.  1  —  log.  1-06  X  23  =  0  —  0-025306  X  23 

(1-06)2  3 

=  0  —  0  -592038  =  1  -407962 
1 

natural  number  corresppndiug  to  the  logarithm 


(108)«3 

1  -407962,  which  is  0 '  255S3, 


272  KEY.  [Nat.  Aeith. 

(108) 

For  12  months  he  was  to  receive  £8  and  a  suit  of  clothes  ;  for  7 
months  he  receired  £2  13s.  4d.  and  the  suit  of  clothes  ; 
.♦.  for  5  months  he  would  have  received  the  difference  be- 
tween £8  and  £2  ISs.  4d.,  which  is  £5  6s.  8d. 

Hence  for  1  month  he  would  have  received  £5  6s.  8d.  —  5, 
which  is  £1  Is.  4d.,  and  hence  his  wages  for  the  year  would 
have  been,  in  money  alone,  £1  Is.  4d.  X  12  i.  e.  £12  16s. 

Therefore  the  suit  of  clothes  was  valued  at  £12  16s.  —  £8 
=  £4  16s. 


Thnth  Sbbiks. 

(109) 

i  -f  i  +  i  =  1^  ;  if  11  of  a  number  =  48,  -^  will  =  48-M  3=:3i9j 
If  3-1^^  =r  tV,  \lf  or  the  whole  number  =  3-i%  X  12  =  44x%. 

(110) 

600  X  8-^        600  X  512 

63  :  83  ::  600  : = -=1422-2  lbs. 

6^  216 

(See  Art.  33,  sec.  X.) 

(HI) 

Part  of  ball  remaining  after  1st  has  taken  off  her  share  t=i  f 
Then  whole  ball  :  remainder  ::  cube  of  diameter  of  whole  :  cube 
of  diameter  of  remainder 


1  :  f  ::  53  :x3  hence  x  =  ^|  X  125  =  -^ip  =^93-75  =  4-542 
.  • .  Part  taken  off  by  1st  =  5  in.  —  4  •  542  in.  =  0  •  458  in. 
After  2nd  had  taken  off  her  portion  i  of  the  ball  remained. 


1  :  I  ::53  :  a:3,  hence a;  =  ViXl25  =  V4^  =  V62-5  =  3-968  in, 
.♦.  Part  taken  off  by  2nd  =4-542  — '3-968  =  0-574  in. 
After  3rd  had  taken  off  her  share  there  remained  I  of  the  ball. 


1  :  i  ::  53  :  x^,  hence  xz=^ix  125  =  -^31-25  =  3-149  in. 
.-.  Part  taken  off  by  3rd  =  3-968  —  3-149  =  0-819  inches 
Remainder  =  3-149  =  part  taken  off  by  4th. 
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(112) 
71213^43  -^  12^342  =  71213430  ~  12342 
12342)71213430(5570-238552 
62831 


72724 
62831 

87833 
87525 

3070 
2468 

0 

4 

500 
371 

50 
•36 

118 
111 

130 
067 

7 
6 

0520 
•2831 

•65780 
•62831 

•028480 
•024684 

IX. 


5570 -238552(71 •lis 
54 


sq.  rt. 


151)  170 
151 


1521)  18-23 
15^21 


15221)  3^0285 
1-5221 

152228)1  406452 
1-360051 


•036411 


Note. 
twice  as 
7  or  6. 


1st     -{ 


•003685 

—Unless  the  quotient  is  carried  out  to  six  places  of  decimals,  i.  e., 
many  as  are  required  in  the  root,  the  last  figure  in  the  root  will  be 


(113) 
■    $60  X  48  =    $2880  for  1  month 
$800  X  43  =     34400  for  1  month 
$1500  X     4  =       6000  for  1  month 


2nd 


Sum  =  $43280 
$600  X  48  =    $28800  for  1  month 
$1800  X  42  =       75600  for  1  month 


$43280    for 
1  month. 


=  $104400   for 
1  month. 


Sum  =  $104400 

(Continued  on  next  page.) 
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3rd 


$400  X  48 
1500  X  42 


(113  continued.) 

$19200 


$500 
$500 
$500 
$500 
$500 
$500 


36 
30 
24 
18 
12 
6 


21000 

18000 

15000 

12000 

9000 

6000 

3000 


4th 


Sum  = 
r  $900  X  40  = 
$900  X  34  = 
j  $900  X  28  = 
I  $900  X  22  = 
■  $900  X  16  = 
$900  X  10  = 
$900  X     4  = 


P103200 

$36000  " 

30600 

25200 

19800 

14400 

9000 

3600 


=  $103200  for  1  month. 


$138600  for  1  month, 


1^  Sum  =  $138600 

$43280 

104400  4  years  at  $1-25  per  day 

103200  =  $1  -25  X  4  X  365  =  $1825  =  share  of  5th. 

138600 
$389480  for  one  month. 

$20000  — $1825  =  $18175  =  sum  to  be  divided  among  the  four. 
$389480  :  $18175  ::     $43280  :  $2019-651  =  share  of  1st. 
$389480  :  $18175  ::  $104400  :  $4871-803=         "        2nd. 
$389480  :  $18175  ::  $103200  :  $4815-805  =         "       3rd. 
$389480  :  $18175  ::  $138600  :  $6467-739  =         "        4th. 

(114)             „_i        16-1 
Simple  Interest,  formula  IX,  p.  248.    t  = = : 


1500 


=  300  years. 


•05 


15 
■05 


log.  n 

Compound  Interest,  formula  V,  p.  354.    t  = 

log.  (1  -I-  r) 
log.  16  1-204120       1204120 

= == = =  56*827  years. 

log.  1-05   0*021189    21189 
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(115) 
For  every  $1  the  first  gave,  the  second  gave  $3  and  the  third 

$6.     $1  +  $3  +  $G  =  $10. 
Hence  the  1st  gave  $1,  the  second  $3,  and  the  third  $6  as  often 

as  $10  is  contained  times  in  $9202,  which  is  920|-  times, 
$1  X  920i-  z=  $920-20    =  payment  of  1st  person. 
$3  X  920i  =  $2760-60  =  "  2nd     " 

$6  X  920^  =  $5521-20  =  "  3rd      " 

(116) 

25  +  22  =  47  =  whole  number  of  men. 

165  -f-  47  =  3f^  =  acres  cleared  by  each  man. 

3|4  X  22  =  n\j  acres  =  acres  cleared  by  company  of  22  men. 

165  acres  —  77||  acres  =  87|f  acres  =  acres  cleared  by  com- 
pany of  25  men. 

1st  company  contains  3  more  men  than  2nd  company  and  re- 
ceives $86  more. 

Therefore  $86  pays  3  men.  Hence  each  man  gets  $86  -7-  3 
=  $28-66f. 

Each  man  clears  3|f  acres,  and  receives  $28-66|  for  it;  there- 
fore cost  of  1  acre  =  $28-66|  -r  3|f  =  $8-/9^ 

(117) 
152  =  225 ;  346  —  225  =  121  =  square  of  the  less. 
Hence  less  =  V121  =  H. 

(118) 
Formula  V,  page  248,  J=.P  (l-hrO=$1200Xl-95=$2340-00, 


(119) 


24 

496 

9 

11 

7 

:      4 

465 

537i 

3| 

5-i 

H 

3i 

5|  :  X 


(Continued  on  next  page.) 
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[Nat.  Aeith. 


3 

W        11        4       ^\^       %^       "i       \\       1         11 
X  —  X-X  X  —  X-X  —  X—  X  -  X  -  X 


k 


%i 


^    t 

^^^ 

? 

^? 

?1 

X--X-=  11X4X3  =  132  days. 
11       t 


(120) 


A+     B+  C             =  il 

B+  C+  D=  U 

A             _|-  c+  D=  U 

A+     B+  D=  Jf 


3A  +  3B  +  3C  +  3D  =  V(f 
..A+     B+     C+     D=   U 


A  +  B4-C  +  D  =  ^J 
A  +  B  +  C  =U 

.••I>  =  U  =  i 

A  +  B  +  C  +  D  =  iS 
B+C4-D  =  ii 

A  +  B4-C4-D  =  U 
A  +  C  4-  D  =  -a 

...B  =  ii=i 


A  +  B+C  +  D  =  fi 
A  +  B  +D  =  a 

.•.c=Ig  =  ^ 

18  ::  i   •    i   X  ?|S-   X   f^  =  i^  =  D's  true  share  which  is 
therefore  =  |^  of  $6213  =  $1090. 

1 0  •  •'  i  •  a  X  H  X  6  7=  5  7^  =  -^'s  true  share  which  is  there- 
fore =  1^  of  $6213  =  $2180. 

^0  •'  •  i  •  i  X  IB   X  51  =  i^  =  B's   true   share   which   is 
therefore  =  if  of  $6213  =  $1635. 

It  :  •  i  ;  i  X  H  X  f ^  =  H  =  O's   true   share   which   is 
therefore  =  ^^  of  $6213  =  $1308. 
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SLITENTH  SSBISS. 
(121) 

S'6ii34i^8'^murQ^=num=HuU' 

(122) 

713  unden.  =  816  rf«n.  ;  291  unden.  =  342  den.  ;  3/1  unden. 
=  474  den. 
291 

Then  713 unden.  =  SSlffl  <^n.  =  861^f  den. 

3tl 
12123  jwa/.  =  411  den;   11223  jwaf.  =  363  den.  ;  100000  <^imi. 

=  1024  den. 
Then  12123  -^o^^^o^  =  ^U-i^s^  dm. 

(123) 

31  of  2^  of  7|^  of  £1  =  2f  of  V^  of  W-  of  XI 

=  £H%^'^ =£5Q     1     2ii^ 

9^of3^of  Is.  —  ^^of^^  of  Is.  =  J-^s =       116  8 

Si  of  4^  of  Id.  =  V  of  \^  of  Id.  =  ^^d. . .  =      0     2  10^ 

Sum  =  jeSB     0     8/gV 
H  of  ^\-  of  f  of  3id.  =  U-  X  -,\  X  t  X  J  =  -^^-d. 
£58  OS.  8-iVo-d.  =  ^^ff'^^d. 

'Ml^^  ^  1^2^  =  'M-tF-^  X  -^ **  =  ^n^^^  X  ^  =  ^-^St^ 

=  32414-56. 

(124) 
24    :  90 
2i  :    4: 

12J  :    93     ::  I39i  :  x 
41  :    4i 
3^:    2i 
(Continued  on  next  page.) 
9 


8 

9 

^^ 

1 

KEY. 

(124  continued.) 

7                   ^                    43 
21       29        ^          k       ^^^         1 
X  —  X  —  X  —  X  —  X  —  x—x 

k      ^         %          2            4         ^^ 

k        9  X  7  X  29  X  43       V8561 

[Nat.  AmiTB. 

%         8        H 
—  X  —  X  — 

5         %^       ?^ 

=  491riiy. 

1$          2X4X5X4           161 
4 

(125) 

$182  is  -foV  of  buying  price  .-.  $182  -j-  91  =  $2  =  yk  of  buy- 
ing price  .-.  buying  price  =  $2  X  100  =  $200. 

To  realize  a  profit  of  7  per  cent.,  he  must  receive  $1'07  for 
every  $1  the  goods  cost;  but  they  cost  him  $200,  there- 
fore he  must  sell  for  $1  -07  X  200  =  $214. 

(126) 

n— 1  Hi  — 1  10-5  1050 

Simple  Interest   t  r=  =  =    =    

r  -06  -06  6 

=  175  years. 

log.  71  log.  11 J        1-060698 

Compound  Interest  t  = ^  = —  = 

log.  (1  -h  r)        log.1-06        0-025306 
1060698 

= =  41 -914  years. 

25306 

(127) 

An  acre  contains  4  roods  =  160  sq.  perches. 
.-.160-7-  15i  =  lO^f  perches  =  length. 

(128) 
35  yards  =  32  metres  .♦.  1  yd.  =  §f  of  a  metre. 
69s^  miles  =  69jV  X  '^i^  yards  =  69^^^  X  ^^^  X  ff  metres 

l^iSj      lY^q      32 

=: X X  —  =  217  X  16  X  32  =  111104  metres. 

5^5^         1         ?^ 
X 
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(129) 
7  means  +  2  extremes  =  9  terms. 

Formula  XIII,  p.  340.  r=  (l)i-  =  (i2?Ly=(656l)*  =  3 
Hence  means  are  9,  27,  81,  243,  729,  2187,  and  6561. 


(130) 

a  7  7        28 

Formula  XXI,  p.  344.     s  = = =  -—  =  —  =  9^. 

1— r        1— i         i         3 


(131) 

Part  remaining  after  1st  has  received  his  share  =  f . 

1   :  I    ::    60* _:  x*  ;   whence  x  =  V3600  x  i=  V900  X  3 

=  30  V3  =  1-732  X  30  =  51-96  inches. 
Hence  1st  ground  off  60  —  51-96  =  8-04  inches. 
Part  remaining  after  2nd  had  taken  off  his  share  =■  ^. 
1    :    i    ::    60*    :    a;2.   whence  x  =  V3600~X~^    =  30  a/2 

=  1-4142  X  30  =  42-426. 
Hence  2nd  ground  off  51  - 96  —  42  - 426  =  9  •  534  inches. 
Part  remaining  after  the  3rd  had  taken  off  his  share  =  |. 
1  :  I  ::  6«  :  x' ;  whence  x  =  V3600  x  i  =  V^OO  =  30  inches. 
Hence  3rd  ground  off  42-426  —  30  inches  =  12-426  inches, 

and  the  4th  ground  off  remaining  30  inches. 


(132) 

1  guinea         =  21s. 

1  half-guinea  =  lOJs. 

1  crown  =    5s.  100  guineas  =  2100  shillings. 

1  half-crown  =    2Js.  2100  -7-  40J  =  51  times   and   re- 

1  shilling       =    Is.  mainder,  69  half-shillings. 

Sixpence        =      ^s.  69  half-shll.  =  ^s.  =  jCff  =  I'g, 

Sum  =  40^9, 
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(133) 

324  8       2^       2       10       2         4 

11       9      17       561  '  4i       5       17       5        17* 

8         4  4        561        $200        4.         ^I^l 

—  :  —  ::  $123^  :  $l2^^j  X  —  X  —  = X  —  X  — 

561      17  17          8  ^]^         It  ^ 

% 
=  $200. 

(134) 

t/l  tfl 

By  Formula  III,  page  354,  r  =  Vp  —  l.*.r4-l  =  Vp 
.-.  Log.  (1  +  r)  =  (log.  A  —  log.  P)  -r  f 
=  (log.  1679*40  —  log.  700-90)  -r  5 
=  (3-225154  —  2-845656)  —  5. 
=    0-379498 -r  5  =  0-075894. 
.  •.  1  -}-  r  =  nat.  num.  corresponding  to  the  logarithm  0-074894 
which  is  1-19,  .-.  r  =  -19  =  rate  per  unit,  and  hence  rate 
per  cent.  =  19. 

(135) 
fiariilg  paid  lO  per  cent,  he  had  90  per  cent,  remaining. 

1^0%  or  -1^0  of  his  salary  =  $1250,  .-.  fo  =  ^^^  =  $138|. 
If  $138f  =  T^oj  the  whole  =  $138f  X  10  =  $1388-888. 

(136) 

21  children  receive  21  times  a  child's  share 
21  women        "         42     "  " 

21  men  "         63     "  " 

Together  they  receire  126     "  " 

£Z  13s.  6d.  4-  126  =         7d.  =  a  child's  share. 
7d.  X  2     =  ISi  2d.  =  a  woman's  share, 
7d.  4-  Is^  3d.  ss  l8.  9d«  =  a  man's  ihAre. 
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0137) 

A  gets  1  time  A's  share. 
B     "     1     "     A's     " 
C     "    2     "    A's     " 
D    "    4     "    A's     " 

Together  they  get  8  times  A's  share. 
$200  -^  8  =  $25  =  A's  share ;  $25  =  B's  share. 
$25  4-  $26  ==  $50  =  C's  share  ;  $25  +  $25  +  $50  =  $100 
=  D's  share. 

_       ^^^^^ 
V|  =  i  Vl8  =-^  of  2-62074=  -87358 

Vy=iV6~=^of  2-44948= -81649 

Diflference  =  -05709 

(139) 

9W0V  when  each  term  is  divided  by  121,  becomes  ^^^f. 

17,^  +  -iV  +  144H  =  161  +  ^^  +  1^5  +  H  =  161  +  \l^  4-  m 

+  m  =  161  +  m=  161  +  l-4¥o-  =  162-AV  =  162t24V 

2U  -  ¥s  =  2-AA,  -  m  =  If  If  -  m  =  liH-. 

5 
3       6        ^        1^      ^1        54 

-  of  -  of  —  of  —  of  —  = . 

i^   t   1^   11   23   253 
6347  -r  2|  =  ^\^  —  ^4^^  =  ^^1^-  X  t^  =  2308. 

(140) 


9«  =  81  X  300     =24300 

9  X  6  =  54  X  50  =  1620 

6*  =    36 


25956 


884736  (96  =  cube  root, 
729 

155736 


155736 


0595H.|i  =  95951-2576. 
(Continued  on  next  page.) 
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[Nat.  Arith. 


95951*2576  (309*76  =  square  root. 
9 


609  )  5951 
5481 

309*76  (l7*6=l7f=s=fourth  root 
1 

618-7)470-25 
433-09 

29 

209 
189 

619*46)37-1676 
37-1676 

34*6  2076 
2076 

250 

300 
400 
500 

(141) 

$520X250 

1450: 250::  $520: =  $89^^=contrib.  on  1st  village. 

1450 
$520X300 

1450: 300::  $520: =:$107^|=    « 

1450 
$520x400 

1450: 400::  $520: =$143^=  « 

1450 
$520X500 

1450: 500::  $520: =$l79|p5=    " 

1450 


2d 


3d 


4th 


(142) 

J5y  Table  on  p.  362,  the  amount  of  $1  for  34  payments  at  3  per 

cent.  =  $57*73018. 

$57*73018  X  260  =  $15009-84. 

«    ™                                             a   Ul+r),—  l] 
By  Formula  I,  page  361,  ^  =  — Lj i L 

a    (  )    260  (  ) 

=  ir|(l+r)'~l[=:^3  ](l*03)3*-lj 

26000  26000  X  1-731855 

= X  (2-731855—1)  = =  $16009-41. 

3  3 


Formula  VI, 
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(143) 

l^a        79  —  2       77 

By  Formula  IX,  p.  333,  d  = = =^  —  =  15|. 

n  — 1        6—1        5 

Hence  the  series  is  2,  17|,  32f,  481,  633,  and  79. 
Formula  I,  p.  333.     I  =  a  -\-  (/i  —  l)d  =  3+(9—  1)X4 
=  3  +  8X4  =  3+  32  =  35. 

I,  p.  333.     s  =  I    2a  +   (/I  —   l)d  j~ 

C  •)  207  2071 

=  |2  X  3+ (207—1)  X4J-^  =  (6+206X  4) -g^ 

207        830   X   207      . 
=  (6  +  824)  X  -y-  = 2 =  ^^^°^* 


(144) 

B  travels  4  miles  per  day  faster  than  A,  and  will  therefore  gain 
the  circumference  of  the  island  in  ^^  =:  18i  days. 

C  travels  10  miles  per  day  faster  than  A,  and  will  therefore 
gain  the  whole  circumference  of  the  island  in  ^^  =  1^^^  days. 

Now  B  cannot  be  with  A  except  at  the  end  of  18^  days,  or  twice 
18 i  days,  or  three  times  18 i  days,  or  some  other  multiple 
of  18i  days. 

Similarly  C  cannot  be  with  A  except  at  the  end  of  7i°j  days,  or 
of  some  other  multiple  of  7-i%  days. 

Therefore  C  and  B  will  both  be  with  A  for  the  first  time  after 
the  lapse  of  a  number  of  days  expressed  by  the  least  com- 
mon multiple  of  18 i  and  7-i%. 

The  greatest  common  factor  of  18 i  and  7-i%  is  3|^. 

7fffXl8i 
Hence  the  1.  c.  m.  of  1-^^  and  18J  is =  36^  =  number 

of  days  when  A,  B,  and  0  will  first  be  together, 
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ARITHMETICAL  RECREATIONS. 

1.  The  third  of  6  =  2,  and  the  fourth  of  20  =  5. 

Then  if  2  becomes  3,  what  should  5  become  ?    Evidently 
7J.  Jns. 

or 
6:  20>  ^  _  3  X  20  X  i_ 

2.  The  half  of  5  =  2^  ;  then  if  7  becomes  2^,  what  will  11 

become  ? 

21  X  11 

=  f  f .     Lastly,  what  part  of  9  is  J ^  ? 

7 

!- 

or 

7:11^-    ^   ■   "  =  — 9->r7 ir="«"'   ^^' 

3.  99f. 

4.  i  of  2d.  =  §d.     Then  §d.  is  what  part  of  3d.  ?    Ans.  f . 

5.  l^d.  for  a  herring  and  a  half  is  at  the  rate  of  Id.  per  her- 

ring ;  hence  II  herrings  will  cost  lid. 

6.  12  apples  =  21  pears  =  7  cents. 

If  12  apples  cost  7  cents,  what  will  100  apples  cost? 

100  X  7 

12  :  100  ::  7  :  =  58 J  cents. 

12 

7.  If  5  is  ?  of  a  certain  number,  \  will  be  i  of  5,  which  is  f 
If  f  is  I  of  a  certain  number,  the  whole  number  will  be 

f  X  7  =  ^i  =  12§.  Ans. 

8.  The  hurdles  are  arranged  so  as  to  form  a  rectangular  en- 

closure having  49  hurdles  on  each  side  and  one  on  each 
end.  Two  additional  hurdles  will  give  two  hurdles  to 
each  end,  and  will  thus  double  the  size  of  the  enclo- 
sure. 

9.  The  mode  of  dividing  the  plot  may  be  learned  from  the 

following  figure : — 
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10.  33|. 

11.  XIII;   rub   out  the  lower  half,  and  there  remains  the 

expression  VIII  =  8. 

12.  1st  Step:  Fill  the  3-gallon  cask  and  empty  it  into  the 

5-gallon  cask. 
2nd  Step :  Again  fill  the  3-gallon  cask  out  of  the  8-gallon 

cask. 
3rd  Step  :  Fill  up  the  5-gallon  cask  out  of  the  3-gallon 

cask.     This  will  leave  one  gallon  in  the  latter. 
4th  Step  :  Empty  the  5-gallon  cask  into  the  8-gallon  cask. 
5th  Step  :  Pour  the  one  gallon  out  of  the  3-gallon  cask 

into  the  5-gallon  cask. 
6th  Step  :  Fill  the  3-gallon  cask  out  of  the  8-gallon  cask 

and  empty  it  into  the  5-gallon  cask. 
The  following  diagrams  show  this  more  clearly  : 
1st  Step.  2nd  Step. 
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13.  The  heavy  line  in  the  accompanying  figure  shows  how  the 
board  is  to  be  cut. 
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14. 


15.  Weigh  out  7  lbs.  as  often  as  possible  and  there  will  remain 
2  lbs. ;  add  two  four  pounds  and  one  seven  pounds  to  this, 
and  the  sum  will  be  17  lbs.,  the  share  of  one. 

Weigh  7  lbs.  as  often  as  possible  out  of  the  remaining  34 
lbs.  and  there  will  remain  6  lbs,,  to  which  add  7  lbs.  and 
4  lbs.,  and  the  sum  will  be  17  lbs.,  the  share  of  the  second. 
The  remaining  17  lbs.  will  be  the  share  of  the  third. 

16.  The  hurdles  are,  in  the  first  case,  placed  12  on  a  side  and 
one  on  each  end,  and  then  they  inclose  a  space  represented 
by  12  squares  whose  area  is,  by  the  question,  40  square 
yards.  If  two  hurdles  be  taken  away  there  will  remain  24, 
and  if  these  be  placed  in  the  form  of  a  square,  each  side 
containing  6  hurdles,  they  will  enclose  a  space  represented 
by  36  squares  of  the  same  size  as  the  former.  Hence  they 
now  inclose  three  times  as  much  space  as  before,  i.  e.  three 
times  40  square  yards,  or  120  square  yards. 

17.  He  takes  the  goose  to  the  remote  bank  and  leaves  it  there, 
returning,  he  next  carries  over  the  fox,  which  he  leaves,  but 
takes  the  goose  back  with  him.  He  now  leaves  the  goose 
on  the  first  bank,  and  carries  over  the  oats  which  he  allows 
to  remain  on  the  remote  bank  with  the  fox  and  returns  for 
the  goose. 

18.  The  following  diagrams  exhibit  the  solution  of  this  problem  ; 
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III.  IV. 


V. 
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19.  Represent  the  three  husbands  by  A,  B,  and  C,  and  their 
wives  respectively  by  the  letters  a,  6,  and  c. 
I.  A  and  a  go  over,  a  remains  while  A  takes  back  the  boat. 
II.  b  and  c  go  over  and  remain  while  a  takes  back  the  boat. 

III.  B  and  C  go  over,  B  remains  while  0  and  c  take  back  the 

boat. 

IV.  A  and  0  go  over  and  remain  while  b  takes  back  the  boat. 
V.  a  and  6  go  over  and  remain  while  C  takes  back  the  boat, 

VI.  C.  and  c  go  over. 
20. 


17 

24 

1 

8 

15 

23 

5 
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14 

16 
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13 

20 
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10 

12 
18 

19 
25 

21 
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11 

RULE  FOR  FILLING  MAGIC  SQUARES  OF  ODD  NUMBER  OP  CELLS. 

Begin  in  centre  cell  of  top  horizontal  row  by  placing  1  in  it ; 
ascend  diagonally  to  the  right,  and  where  this  carries  us 
beyond  the  square,  transport  the  next  number  to  the  cell  at 
the  remote  end  of  the  vertical  or  horizontal  band  to  which 
it  belongs.  When  in  ascending  we  come  to  a  cell  already 
filled  we  place  the  number  in  the  cell  next  below  the  cell 
last  filled.  The  following  is  a  square  of  7  cells  in  a  side 
filled  after  this  method  : 
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30 

39 

48 

1 

10 
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28 
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47 
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11 
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21.  Half-a-dozen  dozen  =  6  X  12  =  72. 
Six  dozen  dozen  =  6X12X12  =  864. 

864  —  72  =  792.  ^ns. 

22.  The  following  shows  the  mode  of  performing  this. 
It  will  be  observed  that  the  two  side-counters  are 
merely  moved  one  counter  higher  when  the  other 
two  are  taken  away. 


0 

<=>Q<=> 

0 
0 
0 
0 

0 
0 
0 


23.  This  problem  admits  of  the  following  two  solutions 
1st  Solution. 
Persons.  Full  bottles.   Hf.-full  bottles.  Empty  bottles. 


1st 

2nd 

3rd 


7  7  7 

Each  person  has  3|  bottles  of  wine  and  7  bottles. 

2nd  Solution. 
1st  3  13 

2nd  3  1  3 

3rd  1  5  1 

7  7  7 

Bach  person,  as  before,  has  7  bottles  and  3  J  bottles  of  wine. 


Pages  379, 380.]  KET.  289 

24.  There  were  in  all  8  bottles  of  wine,  of  which  each  drank  i, 
which  is  2§.  The  third  person,  therefore,  drank  i  of  a 
bottle  belonging  to  him  who  had  but  3  bottles,  and  ^  of  a 
bottle  belonging  to  him  who  owned  the  5  bottles.  Hence 
the  latter  should  have  seven  times  as  much  of  the  money  a3 
the  former,  or,  in  other  words,  the  latter  gets  1  shillings 
and  the  former  I  shilling. 

26.  This  problem  is  merely  to  find  some  number  between  5  and 
100  which  is  exactly  divisible  by  2  and  by  3,  but  which 
divided  by  5  leaves  a  remainder  3. 
The  only  numbers  between  50  and  100  that  are  divisible  by 
both  2  and  3  are  54,  60,  66,  72,  78,  84,  90,  and  96,  and  by 
inspection  the  only  one  of  these  which  gives  a  remainder  3 
when  divided  by  5  is  78 ;  therefore  the  basket  contained 
78  eggs. 

26.  jlns.  1  lb.,  3  lbs.,  9  lbs.,  and  27  lbs. 

For  1  lb.  =  I  lb. ;  2  lbs.  =  3  lbs.  —  1  lb.,  i.  e.  3  lbs  in  one 
scale  and  1  lb.  in  the  other ;  3  lbs.  =  3  lbs.  ;  4  lbs.  = 
3  lbs.  4-  lib. ;  5  lbs.  =  9  lbs.  — ■  (3  lbs.  +  I  lb.)  ;  6  lbs.  = 
9  lbs.  —  3  lbs. ;  7  lbs.  =  9  lbs.  +  1  lb.  —  3  lbs. ;  8  lbs. 
=  9  ^Ibs.  —  1  lb. ;  9  lbs.  =  9  lbs. ;  10  lbs.  =  9  +  1  lb. ; 
11  lbs.  =  9  lbs.  +  3  lbs.  —  1  lb. ;  13  lbs.  =  9  lbs.  +  3  lbs. 
4-  1  lb. ;  14  lbs.  =  27  lbs.  —  (9  lbs.  -j-  3  lbs.  +  1  lb.) ; 
15  lbs.  =  27  lbs.  —  (9  lbs.  -f  3  lbs)  ;  16  lbs.  =  27  lbs. 
+  1  lb.  — -  (9  lbs.  4-  3  lbs.) ;  17  lbs.  r=  27  lbs.  —  (9  lbs. 
•    -f.  1  lb.)  ;  18  lbs.  =  27  lbs.  —  9  lbs.  ;  &c.,  &c. 

27.  In  order  to  fill  seven  out  of  the  eight  points,  it  is  merely 
requisite  to  remember  that  the  second  counter  must  be  car- 
ried to  the  point  from  which  the  first  started,  the  third  to 
the  point  from  which  the  second  started,  &c. 

•thus  if  the  first  counter  is  carried  from  1  to  4  and  there  deposit- 
ed, the  second  must  be  taken  from  6  to  1  and  there  de- 
posited ;  the  third  from  3  to  6 ;  the  fourth  from  8  to  3  ;  the 
fifth  from  5  to  8  ;  the  sixth  from  2  to  5  ;  and  the  seventh 
either  from  7  to  2  or  from  2  to  7. 

28.  The  mouth  fills  the  reservoir  in  6  hours,  therefore  it  fills  ^ 
iu  I  hour ;  the  right  eye  fills  it  in  48  hours,  therefore  it  fills 
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^I'g-  in  1  hour ;  the  left  eye  fills  it  in  72  hours,  therefore  it 
fills  ^  in  1  hour ;  the  foot  fills  it  in  96  hours,  therefore  it 
fills  -gV  in  1  hour.  Hence  together  they  fill  ^  -f  -/g-  -f  -J^ 
-\-  -^g  =z  -^  in  1  hour,  and  to  fill  the  reservoir  they  re- 
quire 1  -j-  /sV  =  Yi^  =  4  hours  43  min.  16*f  sec. 

29.  The  person  who  thinks  of  the  numbers  must  proceed  as 
follows  :  He  must  multiply  the  1st  by  2  and  add  5  to  the 
product ;  he  must  next  multiply  this  sum  by  5  and  add  the 
second  number  to  the  product ;  he  must  next  multiply  this 
result  by  10  and  add  the  third  number  to  the  product ; 
lastly,  he  must  subtract  250  and  name  the  remainder. 

The  three  digits  of  the  remainder  will  be  the  three  numbers 
thought  of,  and  will  be  in  the  order  in  which  they  were 
thought  of. 

The  reason  is  obvious  :  let  a  =:  Ist,  b  =  2nd,  and  c  =  3rd  num- 
ber thought  of. 
aX2-f-5  =  2a+5. 
(2  a  4-  5)  X  5  4-  6  =  10  a  4-  6  -f  25. 
(10  a  -f  6  -I-  25)  X  10  -f-  c  =  100  a  -}-  10  6  +  c  -(-  250. 
(100  a  4-  10  6  4-  c  -h  250)  —  250  =  100  a  -f-  10  6  -f  c  = 
a  in  hundreds'  place,  b  in  tens'  place,  and  c  in  units'  place. 

30.  Since  each  man  possesses  63  square  rods  of  land  more  than 
his  son,  we  must  form  three  pairs  of  numbers,  such  that  the 
diflFerence  of  their  squares  shall  be  63. 

The  difference  of  the  squares  of  two  numbers  is  equal  to  their 
sum  multiplied  by  their  difference,  and  hence  63  must  be 
divided  into  two  factors  in  three  distinct  ways,  thus  : 
63  =  63  X  1  =  21  X  3  =  9  X   7. 

If  sum  =  63  and  difference  =  1,  the  numbers  are  32  and  31. 
If  sum  =  21  and  difference  =:  3,  the  numbers  are  12  and  9. 
If  sum  =  9  and  difference  =  7,  the  numbers  are  8  and  1. 

Hence  the  squares  of  Jones,  Brown,  and  Smith,  are  respec- 
tively 32  rods,  12  rods,  and  8  rods  on  the  side,  and  the  son's 
squares  are  respectively  31,  9,  and  1  yards  on  the  side. 

J'ones'  piece  was  23  rods  longer  on  each  side  than  Tom's,  and 
since  the  difference  between  32  and  9  is  23,  we  may  con- 
clude that  Jones'  sqoiare  was  32  rods  to  the  side,  and  Tom's 
9  rods  on  a  side. 
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Brown's  piece  was  11  rods  longer  on  a  side  than  Harry's,  and 
since  if  the  above  numbers  12  and  1  have  11  for  their  dif- 
erence,  we  may  conclude  that  Brown's  piece  was  12  rods  on 
a  side,  and  Harry's  piece  1  rod. 

Hence  Tom  was  Brown's  son,  Harry  was  Smith's  son,  and  Ned 
was  Jones'  son. 

31.  The  mode  of  arranging  the  crew  may  be  remembered  by  at- 
tention to  the  vowels  in  the  following  line  : 

Populeam  virgam  mater  regina  ferehat. 

The  vowels  refer  to  the  crew  as  follows,  a  =  1,  e  =  2,  i  =  3, 
0  =  4,  and  m  =  5. 

We  begin  n\\.b  4  whites  because  the  first  vowel  is  o,  next 
M  =  5  blacks,  next  c  =  2  whites,  next  a  =  1  black,  next  i 
=  3  whites,  next  a  =  1  black,  next  e  =  2  whites,  next  e  = 
2  blacks,  &c.,  as  follows,  o  standing  for  a  white  and  +  for 
a  black. 
oooo-f-+4-  +  4-oo+ooo4-o-|-4-oo++4-o++oo+ 

32.  You  select  the  multiplier  or  the  multiplicand,  such  that 
the  sum  of  its  digits  shall  be  exactly  divisible  by  nine. 
Hence  upon  the  principle  of  the  proof  by  casting  out  the 
nines,  the  product  has  the  sum  of  its  digits  exactly  divisible 
by  nine.  By  subtracting  the  sum  of  the  digits  of  the 
remainder  from  the  next  higher  multiple  of  9  you  deter- 
mine the  digit  crossed  out. 

Thus  suppose  you  select  117,  and  he  takes  for  multiplicand 
21613.  Then  21613  X  llT  ==:  2528Y21.  Now  suppose  he 
crosses  out  the  7  ;  upon  reading  you  the  remaining  digits 
252821,  you  find  that  their  sum  =:  20,  which  taken  from  27 
the  next  higher  multiple  of  9  leaves  7  the  digit  he  crossed 
out. 

If  he  crosses  out  a  0  or  a  9,  you  cannot  determine  which,  but 
in  all  other  cases  you  C&n  tell  the  exact  figure. 

33.  You  write  the  second,  fourth,  sixth,  &c.  lines  in  such  a 
manner  as  to  make  the  sum  of  the  first  pair,  the  sum  of  the 
second  pair,  «&c.  an  exact  number  of  9's.  Then  having  set- 
tled the  number  of  pairs,  you  get  the  answer  by  multiply- 
ing by  that  number  a  rotv  of  9*3  containing  as  many  digits 
fts  there  are  to  be  figure^  in  the  line« 
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Thus  suppose  you  agree  to  write  5  lines  each,  and  that  each 
line-  is  to  contain  5  digits,  or  not  more  than  5  digits.  Then 
99999  X  5  =  499995  will  be  the  answer.  This  is  shown 
as  follows : 


Suppose  he 
You  write 
Suppose  he 
You  write 
Suppose  he 
You  write 
Suppose  he 
You  write 
Suppose  he 
You  write 


writes  41113 

58886 
writes  61451 

38548 
writes    6500 

93499 
writes 

99998 
writes  99999 

00000 


l\ 


99999 
99999 
99999 
99999 
99999 


=  99999  X  5. 


Sum  =  499995 


K 


